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MECHANICAL PRESSES 
FOR THE AUTOMOBILE INDUSTRY 


‘Presses with a Pedigree’ truly describes the line of machines bearing 

this famous name. Years of specialisation and development of presses 

for automobile production has culminated in a range of Weingarten 

machines now regarded as among the finest examples of engineering 
skill and precision available to this highly productive industry. 
Whether you are considering an extension to your existing 
plant or planning a new department it will pay you to investi- 
gate the Weingarten line. 


Send for this leaflet which 
iMustrates the Weingarten 
Manufacturing programme. 


WICKMAN of COVENTRY 


WICKMAN LIMITED, FACTORED MACHINE TOOL DIVISION 
FLETCHAMSTEAD HIGHWAY, COVENTRY. Telephone: Coventry #40351 
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SIX REASONS WHY IT PAYS 
TO INSTALL 7A//S FLOORING! 


This floor is in a class of its 
own for compression and 
tensile strength. Withstands 
the heaviest punishment, yet 
still retains a 100%, lasting 
surface. 


4 Insulated throughout it is 
e 


completely Water and Fire- 
proof. impervious to oils 
and grease, petrol, etc. 
It’s jointless and that means 
100%, hygienic. 


Requires no _ specialised 

@ labour to install. Your own 
maintenance staff or builder 
can lay it, over concrete, 
timber and old composite 
floors, etc. 


It contains VINYL, the won- 
der plastic which provides 
resilience and prevents 
cracking and lifting. VINYL 
preserves your flooring so 
that it always has a new, 
fresh appearance. 
& Costs only 13/- per yard 
@super. This remarkable low 
price for such a top-grade 
flooring is made possible 
only by the latest methods 
employed in production and 
distribution. 


There are no soft patches that 
might crumble away. The 
same even texture is retained 
in every inch of the material. 
You can lay it and forget it ! 


Flooring like INDUSTRIAL-VINYL-SURFEX just didn’t 
happen. It is the triumphant result of years of research 
in order to produce a flooring that is HARDER and 
TOUGHER than any other known flooring. Used exten- 
sively in America and many other countries, it replaces for- 
ever those cold concrete and soft composite floors. 
You see, INDUSTRIAL-VINYL-SURFEX was especially 
made for Machine Shops, Garages, Service Bays, 
Stores, Showrooms, in fact, ANYWHERE where there 
is a constant stream of foot and truck traffic. 


JSOINTLESS FLOORING 


TT le «.. IT BRINGS YOU FULL DETAILS 








and heres a PLASTIC floor 
for YOUR OFFICE! 


One of the biggest problems that confronts any industry or business, 
is what type of flooring to lay in the Office, Reception Rooms, 
Canteen, Cloaks and Toilets. The answer is POLYFLEX-POLY- 
VINYL, the REAL PLASTIC Flooring with the beautiful marbled 
veining. Available in a range of glorious colours and mixtures, it 
can be laid by anyone handy with a trowel. It's absolutely Fire and 
Waterproof and easily cleaned. It's GUARANTEED not to crack, 
lift or craze. Warm in winter, cool in 

summer ... and the price? It costs only 

8/- per yard to lay POLYFLEX. Send for 

descriptive leaflet and get to know more 

about this remarkable floor. 


______THE SURFEX FLOORING COMPANY __ 
a on soLe MANUFACTURERS: 48 HIGH ST - CAMBERLEY - SURREY . Tel: 2263 Monufocturers of Plostic Prone 














to the SOLE MANUFACTURERS: 
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Saving up for a rainy day, as it were, is 
just one feature of the ‘M. & C. Service’. 
Apart from serving you daily with your ‘bread and butter 
lines’ there’ll come the day when you'll want ‘specials’ 
and want them quickly. Then 


‘M. & C. Service’ really comes into its own. Corn in Egypt indeed. 


Ice MONKS & CRANE LTD thetwist drill specialists 


BIRMINGHAM + LONDON « MANCHESTER - GLASGOW 


SM/MC 2338A 
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**Newallastic’’ bolts and studs have qualities which are absolutely unique. 
They have been tested by every known device, and have been proved to 
be stronger and more resistant to fatigue than bolts or studs made by 


the usual method. 


AUTOMOBILE ENGINEER, February 1955 





TRAN 


SM! ION CONSIDERATIONS 


THE CLUTCH CENTRE 


Rattle, particularly, and judder to some extent in- 


At the 


modern clutches there is a cushion-drive device con- 


volve torsional oscillations. centre of most 
sisting of a set of helical springs arranged tangentially 
to take the torque in compression. Torsional oscilla- 
tions applied to this centre will therefore cause relative 


motion between the parts on each side of the springs. 


When discussing rattle in the fourth instalment of 


this series, we noted both that some form of torsional 
vibration damper would be helpful and that most 
modern car clutches embody something of the sort. 
The damper in this case takes the form of a disc apply- 
ing friction in parallel with the springs. There is, how- 
ever, a good deal more to this device than such a 


simple statement might suggest. 


The use of friction at the clutch centre is, in fact, a 
fairly old idea. The difficulty with it has been to con- 
trol the friction within the necessary narrow limits. 
This calls for something like a spring of zero rate at 
the operating load. Fortunately such a spring is avail- 


able in the form of a Belleville washer and this is used 


in Borg & Beck clutch centres. 


As an adjacent graph illustrates, this particular 
shape of spring has an unusual load/displacement curve. 
Starting with a fairly constant rate, the curve flattens 
out and may finish with an actual drop, denoting a 
negative rate. By using the flat top of the curve, a zero 
rate is achieved. In consequence, wear at the friction 
face, normal manufacturing tolerances and similar 


small departures from the designed dimension have 


virtually no effect on the damping. 


All this would be useless without a fairly constant 
Rust, 


friction face of the damper could change the effect 


co-efficient of friction. for instance, on the 


greatly. For this reason, one of the two faces is made 


of a non-metallic frictional material similar to that of 


the main clutch facing. 


By such means it is possible to attain and to main- 
tain the constancy of damping which experiment 
shows is desirable for this purpose. Where vibration 
occurs in a spring, the classical treatment is to apply 
friction in parallel with that spring. To that extent this 
clutch centre arrangement is not novel. Nevertheless 
its introduction did represent a useful contribution to 


automobile design because permits the damping 
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DEFLECTION -INS 
friction to be kept constant. 

Naturally, the optimum frictional effect varies from 
one transmission design to another. For that matter, 
the strength of the cushion springs also must be chosen 
to suit the particular design. This spring strength 
automatically affects the damping requirement but the 
latter also depends on various features of the trans- 


mission which may influence the tendency to rattle or 


judder. 


With so many variables, the usual procedure 1s to 
determine by experiment what is the best combination 
of spring and friction to suit each new design as it 
comes along. This process can be shortened by experi- 
ence and for that reason the clutch maker can be (and, 
we believe, usually is) very helpful to the vehicle 
manufacturer. But the latter retains his responsibility 
for the various features which are the basic causes of 


rattle or judder, 


BORG& BECK 


BORG & BECK COMPANY LTD., LEAMINGTON SPA 


» ENGLAND 
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ndard Worm Gear Unit 


iro d Sta 
Holroy incorporated ina 


sugar coating machine. 


Taking our 
own medicine 


When Manesty Machines Ltd. asked us 
to design an inexpensive but first class 
sugar-coating machine we gave ourselves 
a headache trying to find the right kind of 
reduction gear for it. Then we read one 
of our own advertisements — took our 
own medicine — and the headache dis- 
appeared. We built in one of our Worm 
Reduction Units—and we're so pleased 


MADE UP FOR YOU IN A FEW DAYS 


about the result you’d think it was 
A Standard Type Holroyd Worm Reduction Unit can be made up 


Wakes Week at the Holroyd factory. from stock, packed, despatched and delivered to you within a few 
Maybe this is the prescription for your days. Worms, wheels and special units made to order take a bit 


; bl longer. For information on our Worm Units and their applications 
eS POU. drop us a line at Milnrow, Lancs, We'll be glad to help you all 
we can. 


‘Wa Holroyd 


WORM REDUCTION UNITS 


JOHN HOLROYD & COMPANY LIMITED - MILNROW ~- LANCS «+ TELEPHONE: MILNROW 55388 
CRC 170 
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ESTON 


The Weston Impax Seal provides an 
efficient face type gland for rotating 

shafts running at high speeds coupled 

with high fluid temperatures and pressures. 
Where equipment has to be the BEST 

it DESERVES Weston Impax Seals. 


Cy. Write for a fully descriptive brochure 


% 


CHARLES WESTON & CO. LIMITED 


irwell Bank Works Douglas Green Pendleton Salford 6 





Telephone: Pendleton 2857-8-9; Birmingham: Midland 6952; London: Holborn 0414 


lhe serve you well / 
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For centuries the hallmark has been the symbol 
of the integrity and the pride of the craftsmen 
in the quality of his work and an assurance to 
the user that he has a product upon which he 
can rely. In the same way, the word ** Morse” 
stamped on each link of every Morse Chain 
symbolises and guarantees the quality of 
material, the precision manufacture and the 
long experience which have made Morse the 
leader in the field of chain engineering. 


This is why famous manufacturers throughout 
the world specify Morse Chains for their 


Crankshaft & Camshaft equipment. 
sprockets and chain as 
fitted to the Hillman- Minx. 
Morse %" pitch _ single, 
duplex and triplex Roller 
Chains are available for all 
engine manufacturers. 


timing chains 
A BORG-WARNER PRODUCT 


MORSE CHAIN DIVISION, BORG-WARNER LIMITED, LETCHWORTH. Tel: LETCHWORTH 1833 
MANUFACTURERS OF AUTOMOTIVE TRANSMISSIONS AND MORSE CHAINS 
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SURFACE HARDENING 
of tank track pins 


Tank track pins are being surface hardened 
with a G.E.C. high frequency induction 
hardening machine at the Cardiff works of 
Curran Steels Ltd. The pins are hardened 
to a minimum of 54 Rockwell C and to 
depths varying from .025” to .os0”. Pre- 
viously it was found difficult—and with one 


pin size impossible—to restrict the hardened 
surface to acceptable limits and all pins had 
subsequently to be straightened. 


Write for details of G.E.C. high frequency 
heating. 


PROCESS HEATING EQUIPMENT 
FURNAGES + HIGH FREQUENCY + INFRA-RED 


THE GENERAL ELECTRIC CO LTO., 


MAGNET 


HOUSE, 


KINGSWAY, LONDON, W°C.2 
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For more than a generation Ransome & Marles 
have been meeting and solving bearing problems 
where reliability and accuracy are essentials. (oss 
Our research staff are meeting aint 


Senne” 
tomorrow's problems today. 


RANSOME & MARLES BEARING CO. LTD., NEWARK-ON-TRENT, ENGLAND 
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Make Your Own Hose Li 


AEROQUIP HOSE ano FITTINGS 


are MATCHED ror 


GUARANTEED PERFORMANCE 


No special training is required to assemble Aeroquip 
Flexible Hose lines by hand in a matter of minutes ! 
YOU CUT COSTS because Aeroquip fittings are 
detachable and may be used again and again. YOU 
REDUCE STOCKS because with Aeroquip bulk hose 
and a few fittings you can fill practically all your hose 
line requirements. YOU ALSO SAVE TIME because 
with Aeroquip on hand, quick hose line replacements 
are available at all times. Get particulars now. 


' 3 apne: 
; a * ae = 


(PE Fics 


5 ther end 
Cut hose to length with Oil mipple and inside Screw nipple into install fitting on o 4 
| hacksaw ; screw into socket of hose liberally. 3 socket and hose. hose line is ready for use 


\eroquip 


; ; TRE 
manuracTuRED IN SUPER OIL SEALS & GASKETS LIMITED ‘tresixcaam, 30 
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Leadership by Achievement 


Lucas Research with its great resources of highly, specialised knowledge and 
experience forms a complete liaison with modern manufacturing techniques 
to build for the present and plan for the future. The result of these combined 
endeavours in the field of electrical engineering is reflected in the 


post-war developments of car equipment, 


Dynamos 1945 


WK The modern dynamo, although reduced 
in size and weight, has an 
higher output than its earlier counter- 
part — an important advantage to cater 
for the continually increasing electrical 
loading of the automobile. 


This higher output —weight ratio is Mi ’ : 955 
achieved by the use of new winding i ‘ os 
techniques and materials, by better ; 

ventilation leading to reduced temper- ce Gag: 

ature rise and improved commutation, 


and designing for higher driving speeds, 


Weight reduction has been assisted by 
the adoption of aluminium end cover 
castings, in place of the cast iron covers 
formerly used. 


New production methods result in even 
higher standards of reliability in service, 
however arduous the operating con- 
ditions. 


The simplified construction of the 
modern dynamo greatly facilitates 
servicing. 
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Heavy transport lorries, light delivery vans, 








racing cars and family cars—all kinds of vehicles, 

all over the world rely on Ferodo Anti-Fade Brake 
Linings ... quite a responsibility! So Ferodo make 
doubly sure of quality ... doubly sure of safety ... 


by methodical testing and precision manufacture. 


TESTING takes place throughout the 
production of Ferodo Anti-FadeBrake 
Linings, from investigation of basic 
materials to inspection of finished pro- 


—_—— ducts. The laboratory, the uniquely 

| ‘ equipped Test House, the powerful cars 

(e)t - of the Ferodo Test Fleet, all are con- 
stantly at work, making the efficiency 


Se ORS: = and safety of Ferodo Linings a calcu- 
it 7 lated certainty. 





FERODO FACILITIES FOR RESEARCH AND TESTING ARE 


FREELY AVAILABLE TO THE MOTOR INDUSTRY AT ALL TIMES 
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In the MANUFACTURE of Ferodo 
Linings, the emphasis is on precision. 
Whether it’s a hydraulic press forming 
liners to their finished radius, or a giant 
multiple drill, every machine is itself 
the result of research and experience. 
This fact, combined with strict examin- 
ation at every production stage, ensures 
that on any make of car in the world, 
the correct Ferodo Lining will always 
fit perfectly. 


oO ANTI-FADE Brake Linings 
Clutch Facings 


FERODO Lint? 8. I ; -FRIT SH { Member of the Turner & Newall Organisation 
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Here Argonaut is being used to weld 

a steel barge built by the 

Thames Steam Tug & Lighterage Co. Ltd. 
Butt welds on semi-killed boiler quality 
steel and fully-killed pressure vessel steel 
have been found to have a greater strength 
than the parent metal. For 


further details and full technical 


information write to your 





nearest B.O.C. Branch. 





OXYGEN 


TORCH OF IN DUSTRY 


NOW 40 ~% FASTER 
WELDING OF 
MILD STEEL WITH 
ARGONAUT 


Mild steel can now be welded far more 
speedily than ever before. The B.O.C. Argonaut 
process—already established as the 

speediest and most successful method of 
welding aluminium and stainless steel—has 
been developed to give the same proportionate 
increases in speed and efficiency in the 
welding of mild steel. Argonaut welds 

40 per cent. faster, and, because there are no 
delays for electrode changing, this increased 
speed can be maintained throughout 

the whole welding operation. 











COMPANY 
LIMITED 
LONDON & BRANCHES 
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COMPLETE UNITS TO CUT COSTS & SPEED ASSEMBLY 


SILENTBLOC-HARRIS CP SDRIN G 
SHACKLES 


CONCENTRATED PRESSURE 


Patent application 6907/48 


Proved in service, the Silentbloc-Harris Con- 
centrated Pressure Spring Shackle is now a 
standard fitting on a number of popular 
production cars. 

If one of the range of sizes available does not 
fit in with your layout we will be glad to design 
a complete shackle unit for you. 


SILENTBLOC LTD., MANOR ROVAL, CRAWLEY, SUSSEX. Tel. CRAWLEY 2100 
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“The castings are characterised by 
dimensional accuracy, 
good surface finish, 
soundness and freedom 
from hard spots ” 


say [lier 


RRP HME EIS St oF oe HAMIL ONY CAMEL 


The Villiers Engineering Company Ltd., purchase several types of Harper 
Castings, including camshafts in Meehanite. They say: ‘‘In regard to all 
castings supplied our experience shows that the castings are characterised 
by dimensional accuracy, good surface finish, soundness and freedom from 
hard spots. The percentage of castings rejected is extremely low, and we 
have found consistently good machining characteristics. 

We choose Harper castings firstly for quality 

and secondly for reliability of delivery. We 

have dealt with Harpers for many years, and 

we consider that they have contributed to a 

considerable extent to maintaining the high 

reputation of Villiers engines, which are sold 

in very large quantities throughout the 

world”’. 

Harper quality covers iron castings, and also 

metal pressings, machining, enamelling and 

other finishes and sub-assembly work. 


HARPER 
~~" CASTINGS ~~ 


JOHN HARPER & CO. LTD. JOHN HARPER (MEEHANITE) LTD. 


Wi» 
BX: ALBION WORKS Phone. WILLENHALL 124 (5 lines) Grams: HARPERS, WILLENHALL WILLENHALL 
= ~~ 
- 


mn 





on LONDON OFFICE: SEAFORTH PLACE, 57, BUCKINGHAM GATE, LONDON S.W.1_ Tel.; TATE GALLERY 0286 
er 
MANCHESTER OFFICE: c/o. B. J. Brown & Partners Ltd., 2486/9, Royal Exchange, Manchester, 2 
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IS THERE A 
NUMEROLOGIST 
IN THE HOUSE? 







S37 | 





Let’s try and tackle this alone. It’s the number inscribed upon 
a Simms fuel pump and it means... let’s see... SPE... 
Simms’ Pump, Enclosed Camshaft (too easy!)... 4A, 70... 
four cylinders size “A” element 7.0 mm. _ But what's this 
“S$” number? It refers to the special adaption of the pump 


assembly to fit a particular manufacturer’s product. It all adds up 





to the fact that :— leading manufacturers fit Simms, and 
Simms’ equipment is easily modified to suit their needs. 


Numerologists — and others — please note. 





FUEL INJECTION, LIGHTING 
AND STARTING EQUIPMENT 


SIMMS MOTOR UNITS LTD - OAK LANE - EAST FINCHLEY - LONDON - N.2 


Telephone: Finchley 2262 (20 lines) Telegrams: Simotunit, Eastfinch, London 





Smee 's | /54 5, 
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In the motor car industry 
you'll find Meadowfelt 
working for its living. 


Meadowfelt is at work in factories all over the country, as 

filters, seals, gaskets, washers, joints, shock-absorbing mountings 
—and in a hundred and one other applications. 

Meadowfelt can be made to your precise specifications; it 

can be made as hard as a board or as light as thistledown; 

it can be die-cut or punched; it is invaluable in packaging. 


Make Meadowfelt work in your industry. You'll find it pays. 


versatile... 
Wh hard-working... 
economical 
Order from Kidderminster. THE LONG MEADOW FELT CO., KIDDERMINSTER. THE FELT DIVISION OF CARPET TRADES LTD 
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The Efco-Tocco Induction Hardening 

Process was evolved for the speedy and 
efficient hardening of wearing parts 

in factories where production line flow must 
be maintained. Axle-shafts, valves, 


speed an d eco n om y 0 n th e crankshafts, camshafts, rocker arms, king 


pins, etc., are some of the components 

treated by this process. The illustration 
P RO D L CT ) N L N E shows one of several Axle Shaft Hardening 

installations at the Luton Works of 


Vauxhall Motors Ltd. 





Nearly a quarter of a million axle 

shafts have been treated on the machines 
installed at Vauxhall Motors with a total 
rejection from all causes of less 

than two per thousand. 


EFCO-TOCCO 


INDUCTION 
HARDENING 


of increasing importance to industry 


ELECTRIC FURNACE COMPANY LIMITED NETHERBY QUEENS RD WEYBRIDGE SURREY 


TEL WEYBRIDGE 389! ASSOCIATED WITH ELECTRIC RESISTANCE FURNACE COMPANY LIMITED ELECTRO-CHEMICAL ENGINEERING COMPANY LIMITED 
aay 
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SPEEDICUT WORKS, CARLISLE STREET EAST, 











Improved Principles of FUEL BURNING 


the contribution 








of Lucas research 


LUCAS holds an unequalled position in the field 
of fuel-burning. No other company has so much 
experience or such facilities for the development 
and production of fuel-burning equipment. By 
continuous research and the application of im- 
proved principles, Lucas has made notable 
contributions to all industries using motive 
power... 


Lucas gas turbine equipment is fitted to the 
majority of British aircraft, including the Comet, 
Viscount and Britannia. The Olympus engines 
of the Canberra which attained the altitude 
record of 63,668 ft. were also equipped with 
Lucas components. 








@ Lucas fuel-burning equipment is on con- 
tinuous ocean service in a number of modern 


ships. 


@ Lucas equipment is installed in the engine of 
the revolutionary new gas-turbine car—first of its 
type in the world—made by the Rover Co. Ltd. 


@ Lucas equipment is incorporated in the gas 


turbine engines used to power generating plant 
in large marine and industrial installations. 


For all fuel-burning problems, consult the Gas 
Turbine Equipment Company . 


FUEL AND COMBUSTION SYSTEMS FOR GAS TURBINE ENGINES 


JOSEPH LUCAS (GAS TURBINE EQUIPMENT) LTD., BIRMINGHAM & BURNLEY. 
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Engineering Company Ltd. ; 
| checking di flection rate 

ide from RTB spring steel, 
MAS & BALDWINS LTD., 


rSC GROUP 

















for high production 
repetition 








machinery yg 
&, 


@ AUTOMATIC CYCLES 
@ CLIMB OR PENDULUM MILLING 


Especially designed for high production repetition work, this machine 
has a good record of performance at The Villiers Engineering Co. Ltd., 
Wolverhampton, where it is shown form milling gear box selector 
forks. Table cycles are fully automatic, ensuring the highest possible 
production on both climb and pendulum milling. Traverse can be 
extended to suit special requirements 


JAMES ARCHDALE & CO. LTO., BIRMINGHAM, 16, SOLE SELLING AGENTS, ALFRED HERBERT LTD., COVENTRY 
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for Gears 


Specialists in spiral bevel and hypoid gears for rear 
axles, differential components and assemblies, automotive 
gear boxes and transmission gears and components. 

Camshafts and timing gears. | 


E.N.V. ENGINEERING COMPANY LIMITED = HYTHE RD., WILLESDEN, LONDON N.W.10 





AP. 265-25 
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PRESTIGE 





When our Managing Director was a 

small boy—and a pretty shocking type 
he must have been— his old Nannie called 
him Master Shufflebotham. Or so he says. 
On hearing of this, Craftsmen in the 
Desoutter Works started a subscription list* 
for the old lady and were disappointed 
to learn she had passed on. 


ADVERT 


iS EM EN 
| I 


(about how good we are) 


For everyone here knows, to his sorrow, that 
the Old Man can’t and won’t leave well alone. 
Just as we really get into big production with 
some remarkable Desoutter Tool; just as the 
orders are rolling in in thousands — the dear 
Old M.D. dashes in crying “ Hold everything! 
I’ve thought of a better way !”. Well, it’s one 
way of running a business... . 


T 


*The sum collected was used to toast the M.D.’s Nannie 
three times three in the local, ending with three boos for 
Shufflebotham. A good time was had by all. 


Desoutter tools put power into your hands 


Despnuce, Hyde, Lendon. 
Cncnb3 


Desoutter Bros., Ltd., The Hyde, Hendon, London, N.W.9 Telephone Colindale 6346 (5 lines) Telegrams 
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Pioneers of setentific filtration 


VOKES LTD: GUILDFORD: SURREY 
London: 123, Victoria St., Westminster, &.W.1 


Vokes (Canada) Led., Toront 
Represented throughout the world 











Vokes Australia Pry., Led., Sydney 


What happens 
in the 
first few 
minutes? 





Wuat HAPPENS WHEN AN ENGINE 
is started from cold and the oil is highly viscous? 
Does the direct-flow device come into operation 
for long periods, allowing completely unfiltered 
oil to pass into the engine . .. or is the filtering 
medium such that filtration can commence almost 
immediately ? This js the vital consideration 
where lubricating oil filtration is concerned, for 
it is during these early minutes that so much wear 
can take place. It is for this reason that, through 
years of need and development Vokes have 
proved that no filtering medium surpasses that 
of high quality felt fabric. Only a felt fabric 
material offers low resistance when starting from 
cold . . . only a felt fabric can give “ filtration 
in depth.” In short, you must filter all the oil, 
all the time . . . and only with the Vokes type 
felt fabric element is it possible to do so with the 


maximum efficiency and within the minimum 
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LONDON 


MAY WE SEND YOU OUR STOCK LISTT 
Wf you would like to have it regularly, 
kindly drop a card to our nearest branch, — 


, FOUR BRANCHES 
aT re i 5 (*k , AT YOUR SERVICE: 
H. F. SPENCER & CO. LTD., MITRE WORKS, EAGLE STREET, WOLVERHAMPTON Telephone: Oldham Main 4204 and 7551 


Telephone; Wolverhampton 22266/7/8/9 Telegrams: ‘Spencerian ; Bristol: 27, Temple Back, 
Bristol 


Telephone : Bristol 28109 5 
London: Talbot Road, West Ealing, 
London, W.13 
raat 
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Spelacology, extending its thin tentacles of hun 


exploration into the potholes and underground rivers o 


the problems of inaccessibility. In industry and the 


maintenance for lubrication is difficult or undesi 


of inaccessibility is overcome by the use of “ Reservoil”’ si 


oil-retaining bearings. Feeding oil to the bearing su 


by capillary action, “ Reservoil” bearings ensure 


trouble-free lubrication, automatically, 


¢ " 
09 SINTERED METAL 


OIL RETAI 


THE MORGAN CRUCIBLE COMPANY LTD., BATTERSEA CHURCH 


34 


@varth, emphasizes 
, in machinery where 
this problem 


-metal 


Butldozers are an instance where 
* Reservoil’ bearings are used to 
advantage. They are supplied in 
shapes and sizes for every normal 
medium duty, but attention is drawn 
to the range of plain cylindrical 
bearings to B.S.1. Standard dimen- 
sions. Write for Catalogue SD 40. 


ROAD, LONDON, S.W.I! BATTERSEA 8822 


sm 119 
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ANGUS OIL SEALS 


GEORGE ANGUS & Co [TD 


FLUID SEALING ENGINEERS 
NEWCASTLE UPON TYNE, 6 





AUTOMOBILE ENGINEER, February 1955 








Getting to the bottom of things 


\\ a wi 


{emis 


Dealing with sticky engineering 


? 
problems isn’t nearly as diffi- 
cult as it used to be. Once the 
scientist gets really immersed in ceuu Hilt MM 
his subject, it doesn’t take him de a 
LZ 


long to find what’s gumming 

up the works. And when it 

comes to thinking up new ideas 

for saving time and trouble, 

science has by nomeans scraped 

the bottom of the barrel. 

Engineers who have to go deeply into things 

with the aid of radiography find that it pays to 

use ILFORD Industrial X-ray films — it’s 

one way of ensuring that their best-laid schemes won’t come 
unstuck. By the way, the ILFORD booklet “ X-ray Films, 
Screens and Chemicals for Industrial Radiography” is a 
treatise in miniature on this important branch of non- 
destructive testing. Write for a free copy today. 


ILF 0 RD Industrial X-ray films 


LAL OMLLLLELLG 


ILFORD LIMITED - ILFORD « LONDON 
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PIS here are certain physical and 

mechanical requirements expected of every bushing but, 
provided these can be met there is no need for elaboration. We are 
bold enough to think (and we have no mean experience) 

that subject to a smal] adjustment in the mechanical design, 

one of our stock cylindrical bronze bearings could 

often be used where a special type is asked for. As we make 
both we don’t really mind which is going through our machines, 
but we do know which can sometimes be to the 

buyer's advantage. Stock sizes really are 

in stock, therefore there is no waiting time for 

manufacture. Because they are made in far larger 

quantities the prices are lower. Because they are 

supplied off-the-shelf they can be bought economically 

in quantities as low as a hundred or two, 


If these factors mean something to 

you then let us send you details of our standard range, 
Better still, let us have details of your 

requirements and our Tcchnical Department 

will gladly advise. 


COMPO 


"4 4 


BRONZE BEARINGS 





BOUND BROOK BEARINGS LTD., TRENT VALLEY TRADING ESTATE, LICHFIELD, STAFFS 
Telephone: Lichfield 2027-2028 (A Birfield Company) Telegrams: Boundless, Lichfield 
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Photograph by courtesy of Ford Motor Company Limited 
When safety is vital, and efficiency 
must never be in doubt, the ability of a 
nut to stay put is of paramount importance. 
Ford Motor Company Limited again choose Philidas. 


Fit PHILI 


the nuts that stay put 


Division of Whitehouse |! tries Ltd., Ferrybridge, Yorks. Tel. Knottingley 320. 
London Office. 6 St. J Place, S.W.1. Tel. Hyde Park 9248/9. 
Midland Office. 19 Eat ‘ 1, Coventry. Tel. Coventry 60457 and 60441. 


futomobile, Aircraft, Electrical and Engineering Industries. Wheel Nuts, Anchor Nuts, Strip Nuts, etc. 
PH/i00/1 
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2-Soeed AXLES 








yere THE NUMBER OF 
ABLE FROM 


GEARS AVAIL 


EATON AXLES LIMITED 


In association with 
EATON MANUFACTURING COMPANY, CLEVELAND, OHIO, U.S.A ~ E.W.V. ENGINEERING CO. LTD., LONDON, W.W.10 ° RUBERY OWEN & CO. LTD., DARLASTON 


VICTORIA ROAD, WARRINGTON, ENGLAND 








SELOC — t! 


proof lock 


‘J "AVA, Vp oe 
A 


A VVITH 


_ 
‘ i 





Whether it be an oil, grease, gas, alkali, dilute 
acid or any other fluid that must be sealed, ( ) 
whether pressures are great or small, or the 

a 


temperature high or below zero, there is 


Dowty Seal to suit your specific requirements 


Our extensive design and research depart 
ments are always ready to advise in the 
selection of the most suitable specification an ee 
and media for your own particular applicat Member of the 
DOowrTy 


Group 


DOWTY SEALS LIMITED - ASHCHURCH 


ephone Tewkesbury 2271 
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KIRKSTALL FORGE ENGINEERING 
LIMITED LEEDS, 5 


Telephone: Horsforth 2821 
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LET THE WORKER See 
.»- FOR A BETTER JOB 








Still nearer / 





Where a high degree of accuracy is called for, the call is 
equally for ANGLEPOISE. This fine lamp throws its 
clear, shadowless concentrated light right on the work only. 
This light ‘follows’ the job by the slowest of degrees by 
finger tip control. It takes any angle and ‘stays put’ 
until a finger touch moves it as required to a new position. 
Watch output go up with ANGLEPOISE in position. 
Every machine-room, every workshop, every drawing 
.. office should have its battery of Anglepoise Lamps, with 
THIS 1S HOW ANGLEPOISE LIGHTS its finger tip obedience, its 1001 angles, as an aid to 
UP THE JOB IN STRONG RELIEF— accuracy. Write today for fully descriptive Booklet (A.) 


Sole Makers: HERBERT TERRY & SONS LTD 
SAVING EVESTRAIN AND FATIGUE REDDITCH +« WORCESTERSHIRE + ENGLAND 


AMPS 


Pat. all countries 








SOME 
ALTERNATIVE 
BASES FOR 
ALL MODELS 
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“GEARBOX 


ede) A 


——<—_— 


he David Brown model 557 gearbox is designed for passenger 
vehicles or for commercial vehicles up to a gross laden weight of 
22 tons with maximum engine torque of 350 Ib. ft. For quietness 
and ease of operation constant mesh gears are employed through- 
out, including reverse. Every feature of design and manufacture, 
affecting chassis layout, operation, mounting and servicing, has 
been carefully studied and tested under rigorous conditions to 
provide a simple, rigid and balanced unit that will give complete 
dependability in service. Our illustrated specification gladly sent 


on request. 


WITH DIRECT OR OVERSPEED TOP GEAR 
| 
STANDARD GEAR RATIOS GIVE THESE ALTERNATIVES | 


zs it 
Fifth | Fourth | Third Senctid iT First Reverse | 








= —_f +— 


1/1 1565/1 | 2.74/1 4.68/1 7.92/1 | 7.92/1 























ba 
am | an | 18] 3.371 | 6.06/1 aa a | 











‘DAVID BROWN 


CORPORATION (SALES) LIMITED 
AUTOMOBILE GEARBOX DIVISION 
PARK WORKS HUDDERSFIELD 
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Flexible pipes by 






Me; DUNLOP 


Mpg 














Dunlop technicians will always advis problems concerning installation of flexible piping. Write please to:— 
DUNLOP RUBBER COMPANY LIMITED ST. GEORGE'S ROAD * COVENTRY « TELEPHONE: COVENTRY 64171 


an! 
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<0 (yo= THE MIDLAND MOTOR CYLINDER CO. LID, SMETHWICK, STARS S 








COLD HEADED BOLTS 
_ AND SETSCREWS 











The ORMOND ENGINEERING 
COMPANY LIMITED 


ORMOND HOUSE : ROSEBERY AVE 
LONDON-E.C.1 


Tir 


Ormeondens 
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COVENTRY MOTOR 





WH asp ma 





duction. Our Design Dept. is 
at any time to put forward a sui 





type of radiator or allied equipment 


for your special requirements. 


COVENTRY MOTOR 
FITTINGS CO. LTD. 
COVENTRY _ Tel. 3144/5/6. 


Incorporating the C.M.F. 
FLAT TUBE BLOCK 








STANDAP) VANGUARD 
6 TRIUMPH RENO 


On these s second and 
top «£ e overdriven 
iving f ward speeds. 
. The O econd makes 
an idea king and hill 
climt ontrol is 
finger cal awh 
mount he steering 
whee 





DRIVER CONTROL 
IRCUMSTANCES 


D MOVEMENT OF 


This high performance luxury DT CONTROLS 


sports car has Overdvive on | N OPERATING 
top gear, controlled by an DRIVE 
electrical switch on Be Ee 

steering column. At a 1 ee 

m.p.h. in Overdrive top the BRAKING 
engine r.p.m. is only 4245. © GEARS 


: 
: 


second and 

automatic 

electrical 

a gives the 

£ concrol, 

he rpm, A 
4345. 


OF UPTO 
VE 


On this car of “Grace, $ 
and Pace’ the Overdrive 
Operetes on top gear only by 
automatic engagement. The 
driver can at any time over- 
ride the Overdrive by means 
of an electrical switch on the 
fascia. 
































Designed to mount directly on to 

the driven shaft of the machine. 

A Torque-Arm anchors the Reducer and NO 
BASEPLATE, FLEXIBLE COUPLINGS OR 
MOTOR SLIDE RAILS ARE REQUIRED. 
Lining up of the conventional reducer is 
eliminated. Just slip the unit over the shaft, 

key it in position, anchor, and it is ready to run. 
Available in 4 sizes up to 12 H.P. 

from STOCK, at Fenner 

Branches and Distributors. 


J. H. FENNER & CO. LTD. * HULL * ENGLAND 


Write for illustrated Catalogues 
giving all the facts. 


FENNER 


OF HULL 


FIRST WITH TORQUE-ARM SPEED REDUCERS 
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gives super starting 
for BP Supermen 


This superb premium-grade petrol is specially blended for winter 
use. It has the higher volatility your engine needs to start first 
time — every time — on the coldest winter mornings. 

BP Super also has a special additive to prevent stalling, loss of 
power and the high petrol consumption caused by carburettor 
icing. Run your car on BP Super throughout the winter months. 
It’s the complete petrol for cold weather motoring. 


Change up to BP Super 


THE BF SHIELD IS THE FTRADE-MARK OF THE BRITISH PETROLEUM COMPANY LIMITED 








aS 
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ap HERBERT: ap 


INDICATOR AUTOMATIC CONTINUOUSLY SLIDING CHUCK GUARD FEED ENGAGING WIDE RANGE OF 
LAMP FILTERED LUBRICATION OF AMPLE PROPORTION LEVER SELF-SELECTING FEEDS 
TO PREVENT SPLASH 


CUTTING LUBRICANT 
CONTROL 


HEADSTOCK ’ ad 
ADJUSTABLE +e —— LARGE DIAMETER CONTROL 
ALONG BED “79 hha ORUMS FOR EASY SETTING 


INCHING LEVER 


START AND STOP 
PUSH BUTTON 
FOR MAIN MOTOR 


PUMP MOTOR 
SWITCH 


tet 


ISOLATING SWITCH 


INSPECTION 
NUMBER 


INDEPENDENT \ 
MICROMETER ADJUSTMENT CROSS SLIDES COVERED HAND FEED FOR USE FAST AND SLOW 
FOR CROSS SLIDE STROKE ADJUSTABLE ALONG BED FLAMARD BED FEED SHAFTS WHEN SETTING UP MOTION LEVER 


HERBERT No. 5A AUTO-LATHE 


SWING OVER BED 25’ -SWING OVER CROSS SLIDE 11’ - STROKE OF TURRET 13° 


Fees rigid machine which will give high production and maintain close 
tolerances; very easy to set up. 


Spindle runs in roller and ball bearings, bed is hardened over its entire length. 
Headstock and both cross slides are adjustable along the bed. 
Four spindle speeds changed automatically, under cut if desired. 


Feeds are in two groups of seven feeds each. By the self-selecting feed motion 
any one of the seven feeds in each group can be obtained automatically, changing 
under cut if desired. 


Front and back cross slides, of steel, are independently adjustable along the bed. 
EARLY DELIVERY. 


Full particulars on request from Head Works. ’Phone: 88781 


ALFRED HERBERT LTD * COVENTRY 
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Gentleman of the Road 
"Ca eaecct's 


It’s his road, all his, from sunset to sunrise. But in the morning, the ring of picks and 





hammers and the rattle of drills rend the air. Wards are building another road. 

Thos, W. Ward Ltd. are particularly well equipped for roadmaking and repair contracts. Apart 
from having a fully skilled subsidiary company entirely devoted 
to road works, other divisions of the group supply all kinds of ] om . 
materials and equipment used in roadmaking. Wards build l i LEE . 
all kinds of roads. Broad highways and country lanes, 2 a Oe j 


Acrodrome runways and factory ramps. With 










their integrated organization, they can bring men 


and materials quickly to the job, any time, anywhere. 




















THE TWW SERVICE ALSO INCLUDES: 





Tron and Steel « Non-Ferrous Metals « Plant and Machinery + Nuts and Bolts 
Shipbreaking » Foundry Plant and Supplies » ( rs’ Plant and Equipment 
Excavators and Cranes + Industrial Plant +» Structu Steelwork 

Cement » Granite and Freestone + Industrial D : Rails and Sidings 


Tractors and Earth Moving Plant + Wire and Vs Products 
Packings and Jointings + Insulating Materials » Food Preparing Machinery 


THOS. W. WARD LTD 


LONDON - GLASGOW - MANCHESTER : BIRMINGHAM - LIVERPOOL : BRISTOL - GRAYS 
ALBION WORKS - SHEFFIELD WISHAW: PRESTON CARDIFF - BRITON FERRY - MIDDLESBROUGH - MILFORD HAVEN 
CP/M INVERKEITHING ‘ ANTWERP - PARIS : BOMBAY « CALCUTTA: SYDNEY & STOCKHOLM 
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ask TOLEDO WOODHEAD 


Coil, laminated and torsion bar springs are manufactured by Toledo 
Woodhead for every type of automotive vehicle—with shot blast 
treatment for longer fatigue life if required. We also supply Tine 
springs for cultivator and agricultural implement manufacture. 


We are also the manufacturers of KANI[INK SPRING WASHERS 


TOLEDO WOODHEAD SPRINGS LIMITED SHEFFIELD 3 
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Since 1946 we have produced over four 
million Steering wheels. This gives us no 
grounds at all for complacency. We are 
ever striving to improve our technique 
and our service so as to enhance goodwill 


and produce always the latest and the best. 


LONSULT CLIFFOROS, 


‘CO avi { IL NG 


A member of the Clifford Group of Companies 


Wharfdale Road, Tyseley, Birmingham, 11 
Telephone: ACOcks Green 3941/2/3 


WhiteAd 2984 
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QUALITY 
PRODUCTS 





VIRTUALLY EVERY BRITISH CAR 
has one or more AC Components designed into 
it on the drawing-board. We'll gladly help you 


plan a new design or modify an existing one. 





AC SPARK PLUGS 





AC OIL FILTER 








Write to AC-DELCO Division of General Motors Limited 
Dunstable, Beds., Telephone: Dunstable 1166 or Broadgate House, Coventry, Iclephone: Coventry 4049! 
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THE CAPE ASBESTOS COMPANY LTD. 114-116 Park Street, London, W.1 _ 
Telephone: GROsvenor 6022 
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It may be unfair to suggest that research people spend their time up in 
the clouds. It is fair, though, to say that they never exactly welcome 
visitors. So we are definitely breaking with tradition in inviting them 
(as we do now) to step down for a minute and take a little applause. 


No-one has done more for the CAPASCO tradition of dependable 


braking than they have; and everyone who has experienced the smooth, 


controlled, fade-free action of CAPASCO linings knows just how much 


that compliment implies. 


LCAPASLA 


MOULDED BREAK E LININGS 


THE CAPE ASBESTOS COMPANY LTD. : 114-116 Park Street, London, W.1 
> Telephone: GROsvenor 6022 
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Valve Master Refacer 


¥ BE 


Lak) 


OF COURSE YOU KNOW... 


that badly matched or pitted valves destroy the smooth running 


of an engine reduce power . .. increase petrol consumption—but DO 

YOU KNOW that the quickest, easiest and best way of righting all 

valve faults is with B&D equipment. The Valve Master Refacer refaces 
ry a set of valves to any angle with mirror-smooth finish in a matter 
The B&D Valve Shop incorporates the Valve of minutes and with an attachment grinds tappets, rocker arms and 
Master Refacer, the Vibro-Centric kit and Ford Valve Stems! Its sister tool the ‘Vibro Centric’ valve seat 
the Carbon Removing kit in a transportable é 
cabinet. The 55° Vibro-Centric grinder ensures a perfect match between valve and seat every time! 
Valve Seat Grinder used for working in con- 
fined spaces, 


Quicker and Better with 


Block Decker 


PORTABLE ELECTRIC TOOLS 


Write for catalogue. Demonstration of any tool on request. 


BLACK & DECKER LTD + HARMONDSWORTH + MIDDLESEX 


OWSON, USA * TORONTO, CANADA ° SYDNEY, AUSTRALIA * MEXICO, D.F - SAO PAULO, BRASIL 
Smee's 4/53 
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‘CASSEL’ 


HEAT TREATMENT SERVICE 
for the Small Tool Industry 





ALDRIDGE TOOL & ENGINEERING CO. LTD 
BIRMINGHAM TOOL & GAUGE CO. LTD - BROOKE TOOL 
MANUFACTURING CO. LTD - B.S.A. TOOLS LTD 
COVENTRY GAUGE & TOOL CO. LTD - ENGLISH STEEL 
=> CORPORATION LTD - FIRTH BROWN TOOLS LTD - ALFRED 
» HERBERT LTD - SHEFFIELD TWIST DRILL & STEEL CO. LTD 


Salts and Salt Bath Furnaces for the hardening 
of high speed steels with freedom from 


decarburisation and distortion. 





e Accurate control of temperature DEMONSTRATION CENTRES 


e Simplicity of operation e@ Low cost are maintained in Birmingham, London and 
Glasgow, where customers’ problems are 


e High output ¢ Clean, scale-free finish investigated and advice is given free of charge. 
Treatment of work is undertaken at normal 


e Uniform results 
commercial rates. 











‘CASSEL’ HEAT TREATMENT SERVICE 


IMPERIAL CHEMICAL INDUSTRIES LIMITED, LONDON, S.W.! 


COAG 
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FOR FORWARD FITTING 
NOR UNDERSEAT HEATER 


~ - 
highly efficient 

The 'S.12° heater with its high heat output is the ideal heating 
unit for any type of passenger vehicle. It can be used singly or 
for the larger coaches two or three units may be evenly 
disposed in the saloon, depending of course on the size and 
design of the vehicle and operating conditions required 

The ‘S.8' demister unit has four separate high velocity 
outlets, and is the simplest method of preventing mist and ice 
formation on the driver's screens and windows 


light and compact 


Completely self-contained and fully enclosed, both units are 
compact and of lightweight construction, Easy access is provided 
for cleaning the element and servicing the motor 


easily installed 


The ‘S.12° heater is secured by four screws to the vehicle floor, 
the water connections being under-floor. It may be situated 
at the front of the gangway or in under-seat positions. No 
ducting is required 

The ‘S.8' demister is normally mounted in the panelling 
beneath the windscreen and centrally disposed to give a simple 
piping arrangement to the demister nozzles. Water connections 
ure brought up from the under-floor piping layout 


Heating, plus efficient demisting equipment for e screens is an absolute 
necessity for the modern coach, The latest yton Dewandre units have 
been designed to meet the requirements for warming the saloon with the 
most efficient heat distribution, to provide an ev temperature throughout 
the coach, 

Fresh or re-circulated air may be used, but se of fresh air combines 
ventilating with heating, preventing a stuffy sphere and taking the 
fatigue out of travel, 

Units are supplied with all fittings and tions for a complete 
vehicle installation. Motors are available for ¢ ind 24 = volt electrical 
systems 


May we send you illustrated leaflets or ask representative to call ? 


HEAD OFFICE and WORK . cs NGLAND@ AGENTS IN MOST COUNTRIES 


H6é 
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DELTA INCREASED PRODUCTION 


MILWAUKEE 





Patent No. 710,335 
Patents applied for 
in all countries, 


[PART| Automotive transmission Gear. 


| WORK PERFORMED | Drill, rough and finish ream 3 equally spaced bottomed holes. 








Another one of the many high production, cost cutting applications for the new Delta Milwaukee Air- 
Hydraulic Drill Unit is in this special drilling and reaming machine built for an automobile manufacturer. The 
part involved is an automatic transmission gear, which required drilling, rough and finish, reaming 3 equally spaced 
‘331 inch diameter holes to a depth of 23/32 inch. 

The drill units were all equipped with totally enclosed motors and gear reduction units to provide the 
correct spindle speed for the operation. 


This machine takes full advantage of the extreme versatility of the Delta Milwaukee 
Air-Hydraulic Drill Unit -— 
1. Delta Milwaukee Drill Units operate in any position. 3. Spindle travel or hole depth Cee geeutatte, and 


units will hold depth to within Y. 
2. Delta Milwaukee Drill Units can be fully automatic 
and lend themselves to full electrical remote control 4. ro approach, correct feed and depth of hole 
in sequence with chucking and indexing devices. ad accurately made in less than one minute. 


5. Units are readily geared to the correct spindle speed. 


SEND FOR FREE INFORMATIVE § LITERATURE 


Manufactured by :- 


GASTON E.MARBAIX LTD 
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: Syndcom ic 


Automatic 


Lubrication 
soon pays 
for itself! 


“INCREASES YOUR PAYLOADS 10% 


From the moment you equip your vehicle with ‘ Syndromic ’ Lubrica- 
tion it begins to pay for itself ! First, it saves up to 75% on lubrication 
costs. Then, it cnsures less wear on bearings because it automatically 
lubricates up to 80 bearings (using 2 pumps) at periods controlled by 
mileage. As a result, maintenance and replacement time and costs are 
kept down to a minimum, 

But besides all that, ‘ Syndromic’ lubrication saves the hours spent 
in the service bay. Jt lubricates while the vehicle is working, allowing 
you to increase your vehicles’ payloads by as much as 10% ! 

It’s obvious that * Syndromic’ lubrication soon pays for itself 1 

Ask for a Tecalemit technical representative to call and discuss the 


‘ Syndromic * system with you. 


TECALEMIT 


The Authority on Lubrication 
PLYMOUTH, ENGLAND 





1416 
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MADE BY THE PIONEERS 
IN PRECISION 
STEERING 
GEARS 


EFFORTLESS 
STEERING AND 
GREAT DURABILITY 


Hardened cam and roller. 

Tapered roller bearings (with detachable 
cones on the larger sizes). 

Double bearing support to rocker shaft. 


End-location adjustable. 
THE ‘MARLES’ 
DOUBLE-ROLLER 
GEAR, made in a Very compact box, 
range of sizes For fore-and-aft or transverse layout. 


Gorrie every type Trunnion or spigot mounting alternative 
of chassis, 


Larger angular movement. 


on heavy types. 


Use Dt 


ADAMANT 
ENGINEERING CO. LTD., DALLOW ROAD, LUTON 


Sole proprietors of the Marles Steering Company Ltd. 
Telephone: LUTON 2662 (4 lines). Telegrams: ADAMANT, PHONE, LUTON 
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problem = 


Come to think of it, weight nearly always is a problem. 
In almost every branch of industry —and parti- 
cularly in transport — weight saved means greater all- 
round efficiency and economy. 
That’s where light, strong and durable ‘Kynal’ 
wrought aluminium alloys come in —enabling weight 


to be reduced without loss of strength. With the aid of 


the Technical Service and Development staff of I.C.I. 
Metals Division, engineers and designers are constantly 
finding new uses for ‘Kynal’ alloys. 

May we help solve your weighty problems? 


*KYNAL’ AND ‘KYNALCORE’ wrought aluminium alloys are 
already extensively used in the following industries: 

Aircraft: ribs, spars, engine components, stressed skin covering, fittings, etc. 
Railways: structural members, roofing, panellin indows, luggage racks, et 


Road Transport: structural members, floor planks and panelling, windows, 
tread strips, doors, small fittings, etc. 


Shipbuilding: bridges, wheelhouses, outer funne: boats and davits, decks, 
skylights, stanchions, bulkheads, watertight door 

Building: roof coverings, side claddings, ventilators and windows, panelling, 
interior fittings, etc. 




















IMPERIAL CHEMICAI INDUSTRIES LIMITED, LONDON, S.W.! 
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CAV. umireo, ACTON, LONDON, W.3. 
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Having a hand 
in Productivity 


IN EVERY INDUSTRY OR TRADE, electrical 
equipment is the key to modern production 
methods. There are probably more produc- 
tion-boosting and money-saving devices 
than you know of. Your Electricity Board 
can help you and give you sound advice. 

They can also make available to you, on 
free loan, several films on the uses of elec- 
tricity in Industry — produced by the 
Electrical Development Association. 

E.D.A. are publishing a series of books on 
“ Electricity and Productivity ”. Four title 
are available at the moment; they deal with 
Higher Production, Lighting, Material 
Handling, and Resistance Heating. The 
books are 8/6 each (9/- post free) and the 
Electricity Boards (or E.D.A. themselves) 
can supply you. 


The British Electrical Development Association 
2 Savoy Hill, London, W.C.2. 


Don’t drill a hole 


What do you do when you have to measure the plate 


thickness of a pressure vessel? Drill a hole and hope it 
is representative? Or do you use mod methods ? 
The man in the picture is using one modern method: 


he is measuring the plate thickness of a pressure storage 
tank from one side only, No stunt, this; it is used a lot. 


lt works by ultrasonics. The instrumen portable, a ower ot Good 
as you can see, so there is no difficulty & 


climbing 


structures with it. What you cannot se that the 
thickness is given by a direct reading on one dial, for PRODUCTIVI ly 
quickly, Anything from 1/16 in. to 12 in. in steel. This is 


only one of the aids to higher productivity 
that Electricity can bring you. 
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pioneers 
of 


= STERMET= 
ave progress 


REGD. TRADE MARK 


True to the great traditions of 
Coventry whose long history 

is closely linked with the progress 
of Britain . . . Sterling Metals 
operating large Aluminium and Cast 
lron foundries and, as the world’s 
largest producers of “Elektron” 
Magnesium Alloy castings, have built 
up an unequalled reputation for 


skill, quality and craftsmanship. 


STERLING METALS LTD 


COVENTRY 
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ts quicker by Gloucester! 


Rapid delivery of grey iron 
ela le | ye) tor datct-Veamtatcll(ct-Ve)(sMmet-Tttt alerts 


= FOUNDRY is fully mechanised for high outputs of blackheart malleable and 
grey iron castings. Most foundries need 9 days to anneal blackheart malleable castings. But 
Gloucester Foundry can anneal in 48 hours ! The secret is the advanced elevator-type electric 
furnace at Gloucester—which was the first to be installed in Britain. You can have delivery of 
the first castings within 72 hours. 

The advanced layout of the foundry and the modern techniques used in the production of 
grey iron castings mean that you get keen prices, consistent quality and delivery on time. 

Gloucester foundry experts will gladly advise on the design of castings to save both time 
and money. Call them in early while the job is still on the board. 


Ge the job to 





_eeers7éH fe 





GLOUCESTER fics 





GLOUCESTER FOUNDRY LTD., EMLYN WORKS, GLOUCESTER 


(A subsidiary of the Glouceste way Carriage & Wagon Co. Ltd.) = GOOD CASTINGS 


Telephone: Gloucester 23041 Telegrams Pulleys ' Gloucester 
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SEE 


The Seeger Circlip is a scientifically designed, accurately 
made engineering component. The design is such that, 
when sprung into its groove, it is truly circular, 
so giving uniform pressure all round its periphery. 
Discerning designers and engineers will recognise 
promptly the many applications where the Seeger 


3 £ Circlip replaces—more efficiently and more 
economically—the old-fashioned locating and 
retaining methods. 

Seeger Circlips eliminate the need for many parts 


used to locate components on shafts and within 


sleeves or housings. 
They thus cheapen manufacture, facilitate storage and 





The ‘“‘Snarier”’ 
is Seeger-Safe 
The new Armstrong Siddeley 


“Snarler” rocket motor is 
fitted with Seeger Circlips 











records, lower material cost and substantially reduce 
assembly times. Finally they produce a strong, efficient 
and workmanlike assembly. 


AUTOMOTIVE ENGINEERING LIMITED 
(One of the Sheepbridge Group) 


The Green, Twickenham. Phone: Popesgrove 2206-9. Grams: Motif Twickenham 
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DONCASTERS for DROP FORGINGS 


in large or small quantities 








DONCASTERS <> ] 
(L_ i7zsa DD _| I} 


DANIEL DONCASTER & SONS LIMITED - SHEFFIELD 
FORGINGS « DROP FORGINGS - HARDENED STEEL ROLLS - HEAT TREATMENT 























*.37 
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GIRLING 
HYDRAULIC 
BRAKES 


ge 
WAY OUT 


for the first time in 

Passenger Transport History 

BIRMINGHAM’S FAMOUS ‘MIDLAND RED’ 
fit as standard equipment 

GIRLING DISC BRAKES 

to the new S.14 type, 44 seater 

Public Transport Vehicle 


supply of Disc Brakes for Public Service Vehicles 


marks one more milestone in the historic Girling THE BEST BRAKES IN THE WORLD » 


tlt. no 


Striking evidence of progressive development, the 


journey into the future. 


GIRLING LIMITED + KINGS ROAD «+ TYSELEY * BIRMINGHAM 
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alectrical impulses 
give any ordinary nut quite a turn... 


But not the Nyloc. Fix it on any pix f electrical equipment and it stays fixed. 





It can be used over and over again, no matter how many times the equipment is dismantled and 
reassembled. The Nyloc behaves in ame tenacious way when subjected to mechanical vibration, 
sudden temperature changes, tensioning or immersion in oily liquids. Thread irregularities don’t affect it in 
the least. The secret’s in the nylon insert which moulds itself round the bolt thread and keeps 

the nut locked tight until you decide to remove it. 

Anywhere a nut works loose you need a ionds self-locking nut. It may be a Nyloc, or a Fibre Nut ©, 


with fibre insert, or a Pinnacle Nut ¢© th metal diaphragm. We’ll be glad to tell you which is best for your particular job. 


‘ y 


... Dut nothing rattles the NyLoc 


SIMMONDS AEROCESSORIES LIMITED, TREFOREST, PONTYPRIDD, GLAMORGAN. 


Branches: London, Birmingham, Scock openhagen, Johannesburg, Melbourne, Sydney, Amsterdam, Milan and New York 


A MEMBER OF THE FIRTH CLEVELAND GROUP 


cRc 10” 
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SDE SMETHWICK DROP FORGINGS LTD - SMETHWICK & KIDDERMINSTER ENGLAND 
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What. is the answer to SQUEAL ? 


* 


A Nation-Wide Chain of 
Depots To Serve You 


BELFAST 28967 

BIRMINGHAM 5§ Midland 4659 

BLACKBURN 658/ 

BRISTOL 272/14 

CARDIFF 27026 

CARLISLE 2/589 

CHESTER 2/280 

COVENTRY 649/4 

EDINBURGH 1 Central 4234 

EXETER 34/3 

GLASGOW C2 Central 4595 

HULL Central 52072 

IPSWICH 3023 

LEEDS 3 20664/5 

LEYTON Leytonstone 6068 

LIVERPOOL Royal 5202 

MANCHESTER 3 Black/riars 0596 

NEWCASTLE-ON.-TYNE 2 
27142 and 27942 

NOTTINGHAM 43646 

SHEFFIELD | 25529 

SOUTHAMPTON 7/276 

STOKE-ON-TRENT 4402! 

WIMBLEDON 4248/9 


Republic of Ireland 
DUBLIN, 35 Westland Row 66597 





Get the WOVEN-or-MOLDED question sorted out! 


Just what is the difference between woven and molded 
brake liners? Most important of all, the way one type can 
“cure” braking idiosyncrasies that would be aggravated 
by the other—and vice versa. That’s the advantage of the 
DON range: in it there’s a woven or molded quality to solve 
squeal and every other problem in any braking system. 
And to make sure the right DON liner is selected for every 
job, there’s a nation-wide chain of DON depots—each one 
staffed by people who know their job. /t pays therefore to... 


Fit to be sure! 


The best of Wiven and Molded 


SMALL & PARKES LTD: HENDHAM VALE WORKS MANCHESTER 9 


LONDON Office: 76 Victoria Street, 8.W.1! 
Maker he “ DON-FLEX”™ (patent) Clutch Dise. 
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- Automatic speed control— providing uniform 


" Cutting speeds throughout the entire range of 
operations. 


Automatic feed regulation —ensuring the most 
favourable feed for each operation. 


Automatic six-cut cycle with rapid slide return 
— reduces idle time 


Automatic jump feed —rapid traverse as required 


Auxiliary bed for secondary slides —several 
additional operations at one setting. 


Sole Distributors Great Britain: 





si mounted on hardened and 

Movement of the tailstock sleeve is power operated 
controlled by a foot-switch. The amount of press 
exerted by the tailstock sleeve can be regulated to sult 
nature of the component. 


Length turned 20 in, to 60 
Distance between centres 24 in. to 64 in, 
Maximum turning diameter over copying slide Ody in, 
Cross section of tool 1% in. x Zin 
Spindle speed range 50 - 2000 r.p.m. 


From the HEYLIGENSTAEDT range of Lathes trem = 


9in. centres upwards, with or without copy 
Vertical ing Mills, Faceplate Lathes. 
Machines for turbine shofts, etc. 


BURTON, GRIFFITHS & CO. LTD., KITTS GREEN, BIRMINGHAM 
(8.4.A. TOOLS GROUP) 
CARDIFF GLASGOW LEEDS LONDON MANCHESTER 
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|Measure diameters down to .240" 


| 


| ; 
; Solex 


Comparator Plug Gauges 


with the latest 


The new body added to the range used in 
making up these contact Plug Gauges, increases the 
capacity, to cover measurements down to only 


240” (and up to 6”). 
Available in two types — through or blind bore 

Solex Comparator Plug Gauges give instant diameter 
readings and will detect taper, ovality and other form errors. 
The accuracy of measurement is unaffected by 


coolant, thus dispensing with the need for prior cleaning 








of the part, and making these gauges ideal for workshop use. 











S () A 4 (GAUGES) LTD. 


72 Chiswick High Road, London, W.4 Chiswick 4815 


the pioneers of air gauging 
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Messrs. Weslake & Co. Ltd, use a Cossor Doul i 


The Automobile engineer is presented with many problems 
in the design and early proving stages of a new engine. A 
satisfactory solution to these problems can be found only 
after an accurate analysis has been made of the many 
variables involved, By means of simple transducer 
elements, the cathode ray oscillograph can resolve every 
kind of mechanical movement into graphical form so 


that precise evaluation and measurement of a complicated 


Let a Cossor Oscillograph 
supply the answer 


4 ix 


( Photograph by courtesy of the Autocar) 


um Oscillograph to investigate the performance of an Internal Combustion Engine 


mechanical function is made possible. Using a Cossor 
Double Beam Oscillograph any two mutually dependent 
motions may be simultaneously examined and the effect 
of adjustment of one on the other instantly noted. Models 
10§2, 103§ and 1049 are very suitable for such 
investigations and photographic recording equipment is 
available when a permanent record of the oscillograph 


traces is required. 


( é} . \ 1 R ELECTRONIC INSTRUMENTS 


The Technical Advisor) 


Please address enquirie 
A. C. COSSOR LIMITED, 


Telephone: CANonbury 1234 (33 lines) 


Staff of the Cossor Instrument Division is always at your service 


INSTRUMENT DIVISION (DEPT 49), HIGHBURY GROVE, N.S. 
Telegrams : Cossor, Norphone, London 


Cables : Cossor, London. 
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= = ‘or high performance, let 


SPECIAL QUALITY SMALL TOOLS 
--- be consistently yours 


If you drill tough alloy steels, like this manganese-molybdenum gear 

and sprocket for aircraft carrier deck lifts... or if your production 

programme calls for large scale multi-drilling and reaming, you can 
rely on DORMER small tools for 
superlative performance. 


Photograph by courtesy of Fraser & Chalmers, 
Engineering Works, Erith 


THE SHEFFIELD TWIST DRILL AND STEEL COMPANY LIMITED 


ch 
HEFFIELD edi 
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Aut treated fot Comfort 


AFTER A THREE POINT LANDING the discerning air 
traveller of today seeks a fourth point. He expects, quite reasonably, 
to continue his journey in a warm coach. The “Air Comfort” 
required demands a Smiths Combustion Heater which is scientifically 
designed to produce, with the utmost economy, a supply 
of fresh warmed air independent of the engine heat. 
Models supply up to an output of 50,000 B.T.U. per hour. 


The importance of this Heater is particularly felt in such 
vehicles as ambulances. 


al 
“~~ 


SMITHS 


50 a COMBUSTION HEATER for air comfort 


'$. SMITH & SONS (ENGLAND) LIMITED 


@ 230-4 
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PIrAINLESS @Dteee 


“SILVER FOX” 
STAINLESS STEEL 


COMPANIES (Te 


and the automobile industry . . . 


There is 
for bright-work on motor vehicles 
Solid metal 
throughout, nothing to chip, peel, 


no material more suitable 
than stainless steel. 
or rust. Stainless steel trim’ is 
thoroughly practical, It requires 
no poli hing and is qui kly and easily 
cleaned merely with s« ap and water. 


Body stylists are making increasing 


SAMUEL FOX & 


COMPANY 


use of this gleaming material 


decorative mouldings, window 


reveals, radiator grilles, lamp hous 
ings, wheel discs. Irresistible in the 
showroom, endurable for the whole 
lite of the car. Small wonder that the 
Motor Industry all over the world 
is turning to stainless steel the metal 


of the age, 


LIMITED 


Associated with The United Steel Companie: Limited 


STOCKSBRIDGI 
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across the world north, south, east and west the driver of virtually 
every British car—and many a foreign one — receives constant, undemanding 
service from the many Wilmot Breeden components which contribute 
in no small way to his comfort and safety 

Wide technical resources, specialised modern mac hinery and the keenness 
and skill of our 6,000 workers give these components a true fitness for 
purpose with a reserve of quality against the abnormal and the unforeseen, 


WILMOT BREEDEN LTD BIRMINGHAM LONDON MANCHESTER GLASGOW 
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PARK GATE 


QUALITY STEELS 
FOR DROP STAMPINGS 





black bars 
for 


connecting rods 





PARK GATE phe . STEEL CO. LTD., BOT Men ervee. 


TELEPHONE ;: ROTHERHAM 214 lines TELEGRAMS : YORKSHIRE, PARK GATE, YORKS 
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HOW THE GLACIER CENTRIFUGAL WORKS 


Like many another technical advance, the 
idea is basically simple. In place of filter 

packs and elements, the Glacier harnesse 

centrifugal force (at a thousand times the 
force of gravity) to do the job better. Look 
at the sectional diagram, and you will see 
how the oil itself drives a rotor which fling 

the dirt to the sides of the bow], while the 
clean oll flows unchecked through the hols 
in the base. 


THE TEST OF EFFICIENCY 


Too simple to work? The proof lies in 
working efficiency. The Glacier Centrifuga! 
Oil Filter has been submitted to exhaustive 
tests and cannot be faulted. If oil is cleaned 
by passing through a filter medium on th: 
principle of a strainer, efficiency at best | 
relative: the Glacier Centrifugal intercept 
particles that will pass through the mesh of 
the finest strainers in use. Many strainers 
moreover, progressively lose efficiency a 
they become clogged with the dirt they are 
trapping until the ever more restricted oi! 
flow and loss of pressure bring a by-pass 


FOOLPROOF EFFICIENCY—NO ELEMENTS TO REPLACE 


Until now, to users of road vehicles 
filter has always meant an oil strainer. 
its efficiency was known, has never 
engine - building industry. Now it is 
elf - operating component. And the 


and stationary engines, an oil 
Centrifugal separation, though 
been generally available to the 
here, in the form of a compact, 
advantages now offered by the 


Glacier Centrifugal]! Oil Filter are so many that they cannot be ignored. 


valve into play which feeds dirty oil to the 
bearings. The Glacier Centrifugal Oil Filter 
maintains high efficiency and constant flow. 


THE TEST OF 2.8.4. 


With filters of the strainer type, the rela- 
tively frequent cleaning or replacement of 
the strainer element is imperative. A fleet 
f vehicles can run up a pretty billina year 
on new elements alone. There is nothing to 
replace in a Glacier Filter. There are no run- 
ning costs. Inspection and cleaning can be 
carried out in five minutes. The filter com- 
ponent, as you buy it, should last the 
ife of the engine without any trouble or 
replacement of parts: it is designed for 
engines of 60/120 b.h.p., but larger models, 
andalsoasmaller model specifically design- 
ed for motor cars, are under development. 


ADD THESE ADVANTAGES UP 


1. Higher efficiency. 

2. Constant flow. 

5. No replacement elements. 

4. Noclogging. 9. 
5. Sump filtered every few minutes. 


Dirt capacity many times greater. 
Easy inspection and easy cleaning. 
Easy fitting with Glacier accessories 
— no independent drive required. 

A precision-engineering job which 
cannot go wrong. 


That's tn G LAC | E RR CENTRIFUGAL OIL FILTER 


THE GLACIER METAL 


COMPANY 


REGD. TRADE MARK 


—sooner or later you'll fit it 


LIMITED, ALPERTON, 


WEMBLEY, 


MIDDLESEX 
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MAKING 
THE HEAT 
GO ROUND 


On the score of cost alone, it is important to 
ensure that as much of the heat as possible 

is transferred to the charge. To achieve this, 
and ensure that the heat distribution is 


uniform over the charge as a whole, forced air 








circulation is essential. The highly efficient 
heat-transference it affords is controllable within 


extremely close limits. ‘These factors, in 








conjunction with very much simpler, cleaner 
operations and the Wild-Barfield standard 
of design experience (as applied, for example, 


Section of typical Wild-Barfield Forced 


to the mounting of the elements) make 
tir Circulation Furnace, simplified to 


Wild-Barfield Forced Air Circulation Furnaces the obvious Pewee ers 
choice for the general tempering and secondary 
hardening of high-speed steel, non-ferrous annealing 


and the heat-treatment of light alloys. Write for details. 


FORCED AIR CIRCULATION furnaces 


WiILD-BAREIEL D 


WILD-BARFIELD FOR ALL HEAT TREATMENT PURPOSES 


WILD-BARFIELD ELECTRIC FURNACES LTD., WATFORD BY-PASS, WATFORD, HERTS. Phone: Watford 6091 (6 lines) 
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PLASTIC WELDING 
PLASTIC RE-HEATING 
GLUE SETTING 
k WOOD BENDING bi 
: s 
k DRYING yi. Plastic Welders 


kK HARDENING P 
from 50 watts to 4 Kilowatts 
; TEMPERING 


BRAZING a ) \ Dielectric Heaters 


; ANNEALING 
; UPSETTING from 400 watts to 30 Kilowatts 


MELTING 


Induction Heaters 


from 1 Kilowatt to 100 Kilowatts 


Industrial Electronics Division 
REDIFON LIMITED, BROUMHILL ROAD, LONDON, 8.W.18 Phone: VANdyke 7281 


| Manufacturing Company in the Rediffucion Group 


AUTOMOBILE ENGINEER, February 1955 














....the worlds best 
HACK SAW BLADE 


Made by James Neill & Co. (Sheffield) Lted., and obtainable from all tool distributors 
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STANDARD 
EQUIPMENT 
FOR THE 
FOLLOWING 
BRITISH 
MOTOR-CARS : 


A.C. + ALLARD + ALVIS 
ARMSTRONG-SIDDELEY 
ASTON-MARTIN « AUSTIN 
AUSTIN-HEALEY - BRISTOL 
CITROEN « DAIMLER 
FORD + FRAZER-NASH 
HILLMAN - HUMBER 
JAGUAR ~ JENSEN 


JOWETT - LAGONDA 


RENOLD 


TIMING CHAINS 


LANCHESTER 
LEA-FRANCIS - M.G. 
MORGAN + MORRIS 
RILEY - ROVER - SINGER 
STANDARD 

SUNBEAM 

TRIUMPH + VAUXHALL 


WOLSELEY 


RENOLD CHAINS LIMITED : MANCHESTER 
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High Quality 
DROP FORGINGS 


4 
Differential gear assembly in Heavy Duty Driving Axle Photograph by permission of Scammell Lorries, Ltd 


for the automobile 
and transport industries 


THE FIRTH-DERIHON STAMPINGS LTD «: TINSLEY - SHEFFIELD 
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enfenarians |) lay |\|neer 





at a firm with a mere 50 years record of successful 
selling to the Motor Industry to their credit. For ourselves, 


so \ J 
we feel modestly proud to have been in at the beginning 


4 S” 
and even prouder (not to say quite a little relieved) 


~ in , 
? SVE 
{ 7 < to be in it still. We started our works up in Coventry 
\ = right in the heart of the new industry when the wheels 
ant first began to turn. We have grown up with it — and 
it gives us a lot of satisfaction to know that some 


of the first names on our order book are still very 


good customers—and those names are world-famous 


wherever cars are made, driven or discussed! 
What do we make? Trim Assemblies, Carpets, Screens, 
Hoods, Tilt Covers for lorries & W.D. vehicles, tractor 
covers and so on. (We have also developed a plastic 


extrusion and moulding side to the business—if you 





want anything with knobs on!) Why aren’t we better 





known? Because we’ve always been a ‘“‘family’’ concern 























and not a large combine—we employ about 150 people. 











Could we supply you? We should certainly like to know what 





your requirements are and be given the chance to quote! 





oventry V otor |;)|undries 

















COVENTRY MOTOR AND SUNDRIES CO LTO 
SPON END, COVENTRY. TEL: COVENTRY 64908 











Cogent 
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IT Rane} mite CUTTERS 


Backed by over 26 years carbide tooling “ know-how” 





This is the Wickman “ Multimill ’ for milling cast iron. It is the 
popular cutter for producing an exceptionally good finish on the work- Here is an example of fine finish and long 


piece, with long life between regrinds. life with the Wickman ‘* Multimill.”’ 


Solid Wimet blades are inserted in a tough forged steel body. Generous 
chip space is provided, and the blades are well supported, Reservicing is 
simplified by the absence of shank material. Available also for milling 
steels and aluminium alloys (inset). 


In the final operation on the joint face of 
motor car cylinder blocks, grinding has 
been superseded by milling The 8” 
* Multimill "’ runs at 550 ft./minute with 
a feed of 20", removing a maximum of 
010” The cutter is only changed for 
relapping after machining 1,000 blocks, 
when even the last component is 
machined with a_ perfectly gas-tight 


joint face 


a J 











These are other Y THIS 
CATALOGUE 


i the . ' * 
cutters in the range CAN HELP YOU 


in the selection, application, 


CX oP). and reservicing “ae 
> > % milling cutters. nd for 
TE: ) your copy now, 


TYPE “A” ALUMILL HEVIMILL HI-TEN 


For milling cast iron and For milling aluminium A heavy duty cutter for For heavy metal removal 
non-ferrous metals. and light alloys at the steels, particularly de- on alloy steels of medium 
ideal for milling slender highest speeds obtainable signed for the heavy and high tensile 
castings and on modern machines. engineering industries. strengths, 


components. 


WICKMAN of COVENTRY 


WICKMAN LIMITED, WIMET DIVISION, TORRINGTON AVENUE 


COVENTRY, ENGLAND. Telephone: Tite Mill 66621 
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in every oakKrE bearing 


In the Skefko Mechanical Test Laboratory is a battery of fatigue-testing 
machines in which bearings are run continuously at speeds and under loads 
far in excess of normal operation. This is one method used to determine 
accurately the life and load carrying capacities of SSUSiP ball and roller 
bearings . . . and is typical of the care and thorough attention to detail that 
lies behind the manufacture of all SUS products. That is why you can rely 


on every SSDSIP’ bearing to give long and satisfactory results in service. 


THE SKEFKO BALL BEARING COMPANY LIMITED *« LUTON ° BEDS. 


ONLY BRITISH MANUFACTURER OF ALL FOUR BASIC BEARING TYPES: 
CYLINDRICAL ROLLER, TAPER ROLLER AND SPHERICAL ROLLER. 


THE 
BALL, 





G 105 
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Continental Commercial 
Vehicles 


S usual, the Brussels Motor Show afforded an 
excellent opportunity for appraising current Con- 
tinental, and more particularly German, practice 
in commercial vehicle design. Many of the 

vehicles exhibited are keenly competitive with British 
products. In fact, statistics issued by the Belgian authorities 
show that in 1954, 3,006 British commercial vehicles were 
imported into Belgium, while in the same year imports 
from Germany totalled 6,036. It is significant that for 
1952 and 1953 respectively the British figures were 3,804 
and 3,008, whereas the German figures were 4,195 and 
3,979. 

It is worth considering why German commercial 
vehicle exports to Belgium should be rather more than twice 
British exports. 
Belgium, and indeed of Northern France and Holland also, 
is transported by road to Western Germany. Therefore, 
trucks designed to suit operating conditions in Germany 
are in demand. To meet these operational requirements, 
vehicles must be capable of speeds of 50-60 m.p.h. for 
sustained periods on roads such as the autobahns. Such 
performance is, to say the least, difficult to obtain with heavy 
vehicles designed for the British market, since here the 
legal speed is restricted to 20 m.p.h. Legislation to remove 
this almost generally disregarded restriction is a necessary 
first step towards making British trucks more attractive 
for many important Continental markets. 


Crew comfort 


A characteristic of heavy vehicles designed for Continental 
operation is a high standard of comfort for the crew. For 
this reason, many users seem to prefer vehicles with the 
engine under a forward bonnet, despite the fact that 
better visibility is obtained with forward control. The 
reduced visibility is thought to be more than offset by the 
fact that the noise in the cab is reduced and the cab tem- 
perature can be kept under better control. 

There is an increasing tendency to employ underfloor 
engine installations for Continental commercial vehicles. 
With this layout, noise in the cab is even less than when the 
power unit is in the forward position, and overheating of 
the cab in the summer months is less likely to be trouble- 
some. Accessibility to the power unit may not be quite 
so good, but this disadvantage can be almost, if not 
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completely, overcome by intelligent design. There is a 
further factor which will no doubt hasten the use of under- 
floor engine installations in German trucks. Legislation is 
shortly to be introduced in Germany to restrict the overall 
length of vehicles and of vehicle-trailer combinations, 
Truck operators are not taking kindly to this restriction on 
carrying capacity. Therefore, some manufacturers, by 
adopting the underfloor engine layout, aim at obtaining 
maximum capacity for payload within the length available. 

For use in countries where snow and slush are prevalent 
during the winter months, some vehicles are fitted with 
undershields to protect underfloor engines. These shields 
are generally of flat sheet steel or aluminium, with louvres 
in them to allow water to drain away. Doubtless, where 
rendered suitably proof against corrosion, they are also 
useful where roads are sprinkled with rock salt to melt the 
snow and ice. 


Air filtration 


Air filtration is obviously receiving great attention. This 
is understandable, since where dusty roads are frequently 
encountered and journeys generally are long, it is imperative 
to prevent foreign matter from entering the engine. Air 
intake filters on some Continental vehicles are now so 
large that they cannot be accommodated within the body- 
work, but must be mounted externally. Nearly all are so 
arranged that the air intake is at the front, where it is not 
liable to take in dust thrown up by the wheels. 

External mounting of the filter tends to negate all efforts 
towards good styling. However, most operators are more 
interested in the efficient functioning of the components 
than they are in the general appearance of the trucks 
They realize that there is much to be said for an efficient 
filter in an accessible position where it is more likely to be 
serviced properly. 

Where an underfloor engine installation with a forward 
air intake is employed, a long length of ducting has to be 
employed. This ducting tends to restrict accessibility to 
other components and, since it generally has to pass over 
or to one side of the frame, it also presents difficulties for 
the coachbuilder. A method of overcoming these dis- 
advantages is to make use of one of the frame side members 
by boxing it in to form a ducting. 

In some of the public service vehicles with hydraulically- 
or pneumatically-actuated automatic or semi-automatic 
gear boxes, the layout of the piping tended to be both 
complex and costly. Of course, the more complex the 
layout, the greater is the liability to trouble in service 
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and the more difficult maintenance and repair work. 
Obviously, the piping layout can be simplified by arranging 
the air bottles close to the engine, but this is often im- 
practicable. In many instances appreciable simplification 
could be effected by employing electro-hydraulic or electro- 
pneumatic systems. This, of course, involves installing 
solenoid-operated valves adjacent to the units to be actuated. 
Although electric cables must be employed, they are 
generally easier to accommodate than pipe lines and are 
less liable to fracture. The advantages of such systems are 
particularly marked if, through their use, the need for 
carrying pipe lines up the dash or steering column is 
eliminated. 


Cutting Tools 


T is difficult to exaggerate the importance of cutting 
tools to the automobile industry. Not only does the 
capital outlay on them represent an appreciable 

. percentage of production costs, but in addition they 
are a major factor in the maintenance of an even production 
flow. Their importance in this latter respect has been 
greatly increased by, first, the use of multi~spindle machines 
and, more recently, by the developments in multi-station 
automatic transfer machines, These machine too! deveiop- 
ments, with all their manifold advantages, nevertheless do 
introduce a possibility that the failure of one small tool 
may seriously interfere with the production flow. The 
failure of a single tool may bring work to a standstill on 
20 or more machining heads carrying perhaps more than 
200 small tools. 

From the production engineering point of view, a prime 
requirement for cutting tools is uniformity in performance. 
This property is a necessity, since without it, production 
cannot be planned to have tool changes carried out at 
stated economic intervals. While tool manufacturers 
cannot control all the factors that affect cutting tool life, 
as, for example, variations in work material, they must 


aim at producing tools that will give constant performance 
under similar conditions. 

Fortunately, the need for this is well-recognized by the 
manufacturers of cutting materials and tools. For instance, 
Firth Brown Tools Ltd. have recently opened extensive 
laboratories equipped to deal with every aspect of cutting 
tool manufacture. The control of high standards on 
existing products is an important function of these 
laboratories. 

Much of the work of the laboratories will be devoted to 
applied research, aimed at the production of improved 
cutting materials. So far as the automobile industry is 
concerned, in general this research could be most usefully 
directed towards developing materials to give longer tool 
life between regrinds rather than materials that will give 
appreciably greater rates of metal removal. Total machine 
cycle times for many operations on automobile components 
are already so short that the loading and unloading 
represents an appreciable percentage of the total. Since 
these idle times would remain unaffected, a reduction in 
the actual cutting time would not produce anything like a 
commensurate increase in output. Nor must it be forgotten 
that any considerable rise in the rate of metal removal 
would in many cases necessitate the replacement of existing 
machine tools by heavier, more rigid, more powerful and 
considerably more costly machines. 

While the maintenance of high standards on existing 
materials and the development of new and better materials 
must be the prime functions of cutting tool manufacturers, 
there is another factor that must be considered, the tool 
shape. Hitherto the fundamental mechanics of cutting 
metals have been much more thoroughly investigated in 
the United States of America than in this country, but 
since the Production Engineering Research Association 
of Great Britain was founded many interesting and very 
useful investigations have been carried out. An extension 
of PERA activities in this direction should be welcome to 
both cutting tool manufacturers and users. 
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Some of the Problems of Supercharging and Compounding Engines 


UPERCHARGING can be em- 

ployed either to obtain more 

power from an engine of a given 
size or to compensate for the reduction 
of output with altitude, or both. The 
problem of compensation for altitude 
largely concerns aircraft designers; 
although it is of importance in certain 
export markets, where vehicles operate 
over terrain at high altitudes at which 
the loss of power may be about 18 per 
cent or even more. This loss is even 
more serious than is indicated simply 
by the reduction in power, because in 
such country steep inclines are en 
countered more frequently than in low- 
lying terrain. 

Increased output for a given size of 
engine is becoming more and more 
desirable in view of the trends towards 
the employment of engines of greate: 
power output and towards weight 
reduction. It is also important because 
of the increasing emphasis on the need 
for providing, within the _ limits 
imposed by legal and practical restric 
uons on overall dimensions, the 
greatest possible space for accommo 
dating payload. There is, of course, 
more scope for supercharging com 
mercial vehicles than private cars. This 
is because considerable increases in 
power output can be obtained by 
supercharging diesel engines. The 
advantages to be gained by super- 
charging petrol engines are limited 
mainly by detonation and considera- 
tions of thermal loading. Nevertheless, 
supercharging is resorted to in special 
cars intended for use in sporting 
events and racing; for these, however, 
the incentive is simply the possibility of 
obtaining greater power output from a 
given engine capacity. 


Turbo-chargers are most easily adapted to engines that normally 
run at more or less constant speed, such as this Mercedes Benz 
unit that drives a generator 


Typical curves of blown and unblown engines 
Centrifugal blower 


Unblown 


There is a case for manufacturing a 
range of diesel engines, all basically 
the same but with varying degrees of 
supercharge. The most inexpensive 
unit of the range, of course, would be 
normally aspirated. There are two 
main advantages of offering a range of 
engines in this form, instead of a range 
with different numbers of cylinders 
One is that tooling for manufacture is 
simplified. The other is that the rela 
tively short length of, for example, a 
blown four-cylinder engine by com 
parison with an unblown six-cylinder 
unit developing the same power, repre 
sents a useful economy in space 

Turbo-charging is an aspect that is 
now being reviewed with increasing 
interest, particularly as it is the first 
Stage towards compounding the gas 
turbine and the piston engine. ‘The 
system 1s attractive because the turbine 


This large turbo-charger 
twelve cylinder, V-type engine is of Brown Boveri design 
exhaust manifold branches are as short as is practicable 


swept volume 
Roots blower 


left 450 in® and right 468 in 


is used to extract energy from the 
exhaust gases and so to recover power 
that otherwise would be lost Phis 
increases the overall thermal efhciency 
of the In compound engines 
some of the power recovered by the 
turbine is used to drive a blower and 
proportion of this 1s 
recovered by the action of the boost 
pressure on the pistons. The remainder 
of the power developed by the turbine 
is transmitted through suitable gearing 
to the crankshaft 


engine 


of course, i 


Blowers 

So far, only two types of blower, the 
centrifugal and the Roots types, have 
been in widespread us For auto 
mobile applications, the Roots type 
has been the most favoured because it 
normally operates at much lower 
speeds than the centrifugal one and its 


Benz, 
The 


installation on the Mercedes 











output characteristics are 
more suitable. It has the 
advantage that if the engine 
speed:blower speed ratio is 
constant, the boost obtained 
above a certain minimum 
speed also is almost con- 
stant; that is, its delivery 
characteristic tends to in- 
crease at a rate only slightly 
greater than the speed. This 
is because the leakage rate 
relative to the quantity of 
air delivered decreases with 
increase in speed. Theoreti- 
cally, the volume of air 
displaced per minute by a 
Roots blower is the product 
of the total rotor displace- 
ment per revolution and the 
speed of rotation per minute; 
therefore, it should be pro- 
portional to speed. How- 
ever, in practice, the volu- 
metric efficiency is high with 
low delivery pressures and 
high speeds of rotation, but 
it falls off at high delivery 
pressures and low speeds. 
This relatively poor low 
speed performance is due to 
the length of the leakage 
path between the two rotors 


and between the rotors and teeth, These lobes are of male form on one rotor and female form 
casing. The fall in efficiency on the other, so that compression is positively effected 

at high speeds is due 

to turbulence caused by the right the intake temperature and thus the _ reduces 
angle turns in the flow path. Friction delivery temperature, so setting up a 

losses in Roots blowers are almost vicious circle. The inevitable tempera- 

entirely those of the two bearings per ture differential between the inlet and 

rotor plus the losses in the gears. This delivery sides of the unit involves 

is because there is no contact between careful design that takes into con- 

the two rotors or between the rotors sideration the effects of thermal 


and the casing. 

A disadvantage of this type of unit 
is that the relatively complex profiles 
of the rotors have to be machined to 
close tolerances. Also, the blower 
tends to be noisy, since compression 
does not take place until the delivery 
port opens. This noise can be reduced 
by arranging the discharge port at an 
angle, instead of parallel to the rotor 
axes; alternatively, helical rotors can 
be employed. Leakage of any appre 
ciable magnitude is detrimental not 
only because of the waste of power, 
but also because it involves the passage 
of high temperature air back to the 
suction side. This, in turn, increases 
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distortion 


In a Roots blower with two-lobed 
rotors, the air is delivered in four 
impulses per revolution. Thus, a 
steady flow cannot be obtained unless 
the volume of the delivery passages is 
great enough to damp out these 
pressure impulses. Because of this 


pulsating flow characteristic, the limit 
to the speed of the blower is set largely 
capacity of the unit to inhale 
air from the suction side; therefore the 
induction port area must be as large 


by th 


as possible. 

Speeds of about 3,000 to 5,000 r.p.m 
appear to give the best overall results, 
although small blowers of this type 






140 


Typical compression curves for the Lysholm type of unit 


ompressor the two rotors have helical lobes, or 
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have been operated at 7,000 
to 8,000 rpm. At high 
speeds, a relatively large 
amount of power is absorbed 
per pound of air delivered. 
When Roots type blowers 
are applied to petrol engines, 
control of the output is best 
effected by by-passing some 
of the delivered air back to 
the suction side. This gives 
better efficiency than can 
be obtained simply by 
throttling. The maximum 
delivery pressure that is 
economically practicable is 
less than 8 lb/in*, but peak 
efficiency is generally ob- 
tained within the range of 
2-5 Ib/in*. 
Roots type units can be 
designed to compress the 
air before delivery. This is 
done by incorporating a set 
of delivery valves to prevent 
reversed flow of the de- 
livered air. The air is 
compressed by rotation of 
the impellers past the point 
of port opening until the 
pressure is equal to that in 
the delivery system; then, 
the valves open and delivery 
is effected. The prevention 
of reverse flow in this way 
increases the efficiency and 
the temperature rise, but it 
adds to the complexity of the unit. 

The Lysholm compressor, like the 
Roots type unit, has the advantage of 
freedom from friction because there is 
no metal-to-metal contact between the 
two rotors and between the rotors and 
the casing. Its rotors, unlike those of 
the Roots blower, are of male and 
female form so that compression is 
positively effected. The lobes, or teeth 
as they are called in this unit, are of 
helical form. 

Air enters at one end of the unit into 
the space enclosed by the casing, the 
tooth flanks and the end wall; it is dis 
charged at the other end. The helices 
turn through about 240 deg. Therefore, 
the space between one pair of threads 
is sealed off from the suction port just 
as the tooth on the other rotor enters it 
Further rotation establishes an axial! 
seal which moves along the length of 
the unit during the course of rotation 
and so reduces the volume. When the 
lobes uncover the discharge port, the 
compressed gas passes into the delivery 
pipe. Therefore, the compression ratio 
can be altered by changing the position 
of the discharge port. Blowers of this 
type are said to have been operated 
successfully at speeds of over 10,000 
r.p.m. The advantage of high speed 
operation is that it enables the size and 
weight of the unit to be kept to a 
minimum. 

Noteworthy among the _ recently 
developed units is the Bicera com- 
pressor. This was described briefly in 
the March 1954 issue of Automobile 
Engineer. Since that article was pub- 
lished, further developments have been 
made and the efficiency of the unit 
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In the Wellworthy-Ricardo compressor, the pistons do not contact the cylinders, 
lubrication and wear problems do not arise 


impreved. The casing of this com 
pressor is of figure-of-eight form 
similar to that of a Roots type blower 
but without ports. The rotors are hollow 
cylinders geared together, and there ar« 
two lobes on each. There is a working 
clearance between the lobes and the 
bore of the casing. 

On one side of each lobe, a slot is 
cut in the cylinder to clear the lobe on 
the other rotor as it passes in the course 
of rotation. These slots are used as 
ports, one for induction and the other 
for delivery. The incoming air passes 
througn the bore of one of the rotors 
and delivery is effected through the bore 
of the other. Ducts in the end plates 
of the casing are arranged to communi 
cate with these bores. A tubular valve 
in each bore is arranged so that it 
blanks off the port over the appropriat« 
part of the cycle. 

Air is drawn through the inlet and 
fills the space between the lobes. It is 
divided into two volumes, known as 
the carry-round volumes, and taken 
round the periphery of the rotors until 
the lobe of one rotor dips into the 
pocket of air carried round the other 
and compression begins. Further com 
pression takes place until the tubular 
delivery valve uncovers its port. The 
maximum speed at which the Bicera 
compressor can be run is 6,000 r.p.m. 

The advantages of this unit over the 
Roots type are as follows. Internal com 
pression is effected and the compression 
ratio can be varied at will by rotating 
the valve a few degrees. The quantity 
of air aspirated per cycle also can be 
controlled in a similar manner. Losses 
due to leakage are less for a given 
clearance. Leakage from the air under 
compression is not completely lost since 
it passes into the carry-round volume 
Since the action between the rotors i 
one of rolling, the safe clearance j 
smaller. Mereover, this clearance is not 
seriously affected by small errors in 
roter phasing. The rotor profile : 
simpler and so is easier to machine 
Charging is assisted by centrifugal force 


Vane type blowers are sometimes 


used to deliver compressed air. They 
are not widely employed, because of the 
difficulties associated with the rubbing 


The centric blower 


and sliding contacts between the blades 
and the casing and between the blades 
and the rotor, These contacts must be 


lubricated, and tne oil mixes with the 
ingoing charge with detrimental effects, 
particularly in petrol engines. The peak 
speed of these compressors is usually 
about 6,500-7,000 r.p.m, 

This type of compressor has a 
number of advantages. Its adiabatic 
efficiency at compression ratios of 1-5:1 
or more is relatively high, being as much 
as 65-70 per cent. It does not have to 
be manufactured to such close toler 
ances as the Roots type because the 
leakage path is reduced. Since the pres 
sure difference across the delivery port 
is small, the unit is relatively silent 
Moreover, gears are not required: this 
reduces cost and also leads to quieter 
running. 

Probably the latest development in 
compressors is the Wellworthy-Ricardo 
unit. This is a positive displacement 
unit comprising a number of double- 
acting pistons in cylinders grouped 
round a central rotary valve. The axes 
of the cylinders are parallel to the axis 
of the valve unit. A swash plate actuates 
the pistons, and the connecting rods 
operate in long tubular guides, so there 
is no side thrust between the pistons 
and the cylinder walls, Labyrinth seals 
prevent leakage of gas from one side of 
each piston to the other, and there is a 
clearance between the pistons and the 
cylinder bores, Thus, there is no wear 
between these components nor is it 
necessary to lubricate their rubbing 
surfaces 

The advantages claimed for this unit 
are that it is light and compact because 
the cylinders are of relatively small bore 
and are packed closely rdé@nd the central 
valve—normally seven cylinders are 
employed either in one bank or in two 
horizontally opposed banks. It is inex- 
pensive and easy to produce because 
almost all the precision machining oper- 
ations are plain turning or boring, and 
many of the parts are identical. The 
unit is self-contained and wel] balanced 
dynamically A large number of 
cylinders are employed to reduce pulsa- 
minimum 
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There is relatively little loss of eff 
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Cycle of operations of the Bicera compressor 


valves in the rotors, both flow and internal compression can be 
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ciency in transferring the air from the 
cylinders, since the valves are of rela 
tively large area. Moreover, as the clear 
ance volumes between the cylinders and 
the valves are small, high pressures can 
be obtained readily. Distribution from 
the delivery ports presents no problems 
because of the arrangement of the 
cylinders round the central valve, It 
would appear that the breathing charac 
teristics of the unit could be designed 
Lo restrict its output at high speeds, thu: 
giving the engine the desired torque 
characteristics over a wide speed range 


An experimental prototype has been 
designed to Operate at a maximum 
speed of 3,000 r.p.m. 

Centrifugal blowers are generally 


regarded as unsatisfactory for auto- 
mobile applications because their out- 
put increases directly with the square 
of the speed Thus, at low speeds the 


boost obtainable is negligible. As a result, 


the torque curve tends to fall steeply 
as the speed is reduced. This, of course 
involves excessive use of the vehicle 
gearbox. 

Another disadvantage of this type of 
blower is that it must run at speeds in 
the order of 10,000-40,000 r.p.m. There 
fore, its response to acceleration is rela 
tively slow and the gearing necessary 
for its drive is expensive. In many 
instances, it has been found necessary to 
incorporate a clutch, or clutches, in the 
gearing so that slip can take place while 
the blower is accelerating to catch up 
with changes in engine speed, However, 
this type of blower is more suitable 
for application to  turbo-charging 
because a turbine is essentially a high- 
speed mechanism and gearing and 
slipping clutches are not necessary. 

Centrifugal blowers must be carefully 
designed and it seems likely that, in a 
number of instances in the past, failure 
to do so and to match the blower with 
the turbine has led to the abandonment 
of turbo-charging schemes. In most 
centrifugal blower designs, the rotor is 
in the form of a disc with radial vanes 
on one side, Air enters at the centre, or 
eye, of the supercharger. It moves out 
wards under the influence of centrifugal 
force and at the same time is given a 
high tangential velocity. A large part of 
the energy of the gas, when it is dis- 
charged from the impeller, is kinetic. 

In some blowers the kinetic energy 
of the gas as it leaves the impeller is 
changed into pressure energy by a 
diffuser, which is a ring of guide vanes 
forming channels of gradually increas 
ing cross section, From the guide 
vanes, the gas passes into a volute 
chamber which continues the process of 
increasing the pressure head. Some 
blowers have no diffuser vanes, all the 
energy conversion being effected by the 
volute chamber 

Although efficiency under normal 
operating conditions is increased by the 
diffuser, blowers with one are liable to 
surge as the delivery is throttled, 
whereas those without generally are not. 
There are a number of opinions as to 
what is the mechanism of surge. The 
theory that is most likely correct is that 
when the intake is restricted, flow in 
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the area adjacent to the outer wall of 


each diffuser passage tends to be 
treamlined, and that in the remainder 
of the passage is turbulent. In these 
circumstances, a point is reached where 


the high pressure in the volute causes 
reverse flow. This balances the pressures 
it the diffuser inlet and outlet, and 
normal flow begins again, and so on. 

for aircraft engines usually 
10,000-15,000 r.p.m., and in 
many instances two Or more are 
wranged in tandem, With these multi- 
stage blowers, the air is compressed by 
the first unit, whence it is delivered to 


sOwWwe! 


run rom 


Flow rough the diffuser vanes of a 
centrifugal blower under surging conditions 


the second, which compresses it further, 
and on. Inter-coolers and after- 
coolers are sometimes incorporated to 
reduce the work necessary to compress 


the charge, to increase its density and 


to reduce the temperatures of the 
engine cy¢ le. 

Che diameter of the impeller is based 
on the blade tip speed necessary to give 
the required compression ratio, the 
delivery volume necessary, the safe 


rotational speed of the rotor and the 
space available. The compression ratio 
varies in proportion to the square of the 
tip velocity and the initial temperature. 
At the centre, the hub diameter is fixed 
by practical considerations in connec- 
tion with mounting the rotor on its 
shaft. The entry diameter must be large 


enough to avoid high Mach numbers. 
Straight radial vanes are usually 
employed. This is because they are 
easier to produce than curved ones, 
und also because centrifugal force 
ipplic a pure tension on them, 
whereas curved vanes are subjected to 
bending as well as tensile stresses. 
Greater efficiencies are obtainable with 
straight vanes than with forward 
curved ones, and the increase in 
efficiency obtainable by curving the 


blades backwards relative to the direc- 
tion of rotation is not large. At the air 


intake eye, the edges of the impeller 
blades are bent over to form inlet 
buckets. The angle through which 
they are bent is such as to minimize 
losses due to shock at the entry. 


Obviously, for a given speed of rota- 
tion, the larger the diameter of the hub 


the greater is the tendency to shock, 
because of the higher tangential 
velocity of the vanes. 

desirable to have as many vanes 


Iti 
as possible so as to avoid separation 
of the au 


flow between them. How- 
ever, OO Many vanes restrict the entry 
ind thus cause losses: a compromise is 
therefore necessary The cross sec- 
tional 1 of each air channel should 
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be as small as practicable, but the 
radial component of the air velocity, 
and therefore the spiral angle, should 
not be too great. The angle at which 
the air leaves the impeller changes 
with the quantity of air delivered. 
Therefore, if a diffuser is incorporated, 
maximum efficiency can be obtained 
only at the speed for which the vane 
angle is set. 

Between the impeller and the dif- 
fuser the radial clearance should be 
about 0-05 of the impeller diameter. 
The diameter of the outer periphery 
of the diffuser should be about 1-4 
times that of the impeller. Efficiency 
is improved if the vanes are of aero- 
foil section rather than of strip 
material. The lead-in portion of each 
vane follows the spiral angle of the ais 
flow unt! the throat between the pairs 
of adjacent vanes is reached. There- 
after, the passage between them 
diverges slightly to help the trans- 
formation of kinetic energy into a 
pressure head. If the divergence is too 
rapid, separation of the air flow is 
liable to take place, and the tendency 
to surge is increased. The velocity of 
the air as it leaves the diffuser should 
be from 200 to 300ft/sec. High 
efficiency is not easily obtained with 
small centrifugal blowers because of 
the difficulty of reducing the clear- 
ances, the size of the hub and the 
thickness of the vanes in proportion to 
the reduction in size of the blower. 

There are, of course, other types of 
blowers, but most are variants of those 
already described and of the remainder, 
few are suitable for automobile appli- 
cations. For example, the axial flow 
compressor, such as is used in some 
gas turbines, is expensive. Its prin- 
cipal advantage is that the air, in 
passing through the unit, is not sub- 
jected to major changes in direction, 
as is the case with the centrifugal 
blower. When choosing the type of 
blower to be used, it is necessary to 
take into consideration not only the 
efficiency of the unit itself, but also of 
the combined system, that is, the 
blower, its drive and the engine. The 
satisfactory matching of all these 
features is most important. 

Ideally, the engine should receive 
exactly the quantity of air required for 
effective combustion at all combina- 
tions of speed and load, but it is 
difficult to fulfil this requirement. 
Usually the engine is supplied at all 
loads with the quantities of air that 
are delivered by a pressure charger, 
the output of which matches only the 
maximum load condition. This is 
unavoidable with many types of 
blower, and it leads to an appreciable 
wastage of power. 

For example, a compression ignition 
engine running at full speed at light 
load can obtain all the air it needs 
without a blower, but if fitted with a 
Roots type pressure charger the air 
delivery at this speed is at its maxi- 
mum, and the power needed to supply 
this air is wasted. However, as has 
already been stated, the delivery can 
be by-passed to the intake side of the 
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blower. It seems likely that control 
of the displacement in a manner such 
as is possible, for example in the 
Bicera compressor, would improve fuel 
consumption under light and medium 
loads. Since most engines run under 
these conditions for a large proportion 
of their lives, an air displacement 
control is likely to be much more 
effective so far as fuel economy is con- 
cerned than a few per cent improve- 
ment in the peak, overall, adiabatic 
efficiency. 
Petrol engines 

Spark ignition petrol engines con- 
sume virtually all the air supplied to 
them and the power developed 
depends almost entirely on the breath- 
ing capacity of the unit. Super- 
charging can be applied to increase the 
maximum power but this tends to lead 
to detonation and high thermal load- 
ing, particularly on the pistons, rings 
and exhaust valves. The tendency to 
detonation can be reduced by lowering 
the compression ratio, but this leads to 
a reduction in thermal efficiency over 
the cruising range. 

The gas temperature at the end of 
compression is normally about double 
that of the initial temperature. There- 
fore, if the initial temperature is 
increased by, say, 100 deg C as a result 
of supercharging, the final temperature 
will be increased by about 200 deg C 
In these circumstances, the heat losses 
as well as those due to increase of 
specific heat and dissociation are 
increased, and thermal efficiency is 
reduced. Moreover, the increased 
temperatures are liable to lead to 
mechanical troubles, such as piston 
failure, ring sticking, and excessive 
valve temperatures. These difficulties 
can be overcome by intercooling or by 
water injection, but the additional 
complication and cost are not justified, 
particularly in view of the fact that the 
primary requirement of automobile 
engines is high torque at low speeds. 

Supercharging tends to increase 


The blower installation of the well known 
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turbulence. Therefore, unless the 
cylinder head design is such that the 
degree of turbulence of the super- 
charged engine is similar to that of the 
normally aspirated version, heat losses 
are liable to increase. However, the 
heat losses to the cylinder walls during 
combustion and expansion do not 
increase in direct proportion to the 
degree of supercharge. This tends to 
increase thermal efficiency but, unfor- 
tunately, the increase is more than 
offset by the fact that the engine 
cannot be run on as weak a mixture as 
when normally aspirated, because the 
engine tends to be more sensitive to 
mixture ratio. 

Because of these difficulties, the 
advantage to be gained by supercharg- 
ing petrol engines is not great enough 
to warrant the additional complication 
involved, except for special applica- 
tions. Engines for racing cars, as has 
already been stated, are in many 
instances supercharged to obtain 
greater power output from a given 
capacity. Aircraft engines also are 
generally supercharged, partly to 
obtain a high power:weight ratio and 
to reduce frontal area, and partly to 
compensate for the loss of power that 
takes place with altitude. 


Diesel engines 

Because the mixing of fuel with au 
in diesel engines has to take place 
within a period of 35-40 deg of crank 
rotation, it is only possible to utilize a 
maximum of about 80 per cent of the 
air supplied. For a given maximum 
power output, the cylinder dimensions 
are therefore larger than those of the 
spark ignition engine. At maximum 
speed and power output, the thermal 
loading is generally about as great as 
the engine can safely withstand, unless 
it has been specially designed for super- 
charging to suit these conditions. How- 
ever, at lower speeds, the margin of 
safety is greater and pressure charging 
can be applied to effect a useful increase 
in torque. It is therefore desirable to fit 


General Motors two-stroke engine 


a blower that has good low speed out- 
put characteristics. The aim is at a 
torque curve that rises as speed is 
reduced, thereby obviating the need for 
frequent gear changes, 

In this type of engine, supercharging 
tends to reduce the delay period since 
it increases the air density. This gives 
better control over the degree and rate 
of pressure rise. As a result, to double 
the normal torque, the maximum 
cylinder pressure has to be increased by 
only about 27 per cent. Moreover, shock 
loading is reduced and running is 
smooth and quiet. This tends to offset 
the increased loading due to higher 
cylinder pressures. Because of this, and 
also because of the cooling effect of the 
greater air : fuel ratio, higher torque out- 
puts can be tolerated at maximum 
governed speed. If the boost is available 
down to idling speeds, diesel knock 
and fuel sensitivity are greatly reduced. 
Supercharging also tends to increase the 
useful speed range by increasing the 
torque at the lower end. Moreover, 
since a smaller engine is required to 
develop a given power, the maximum 
speed of rotation can be increased. 

The principal requirement for super- 
charging diesel engines is that the 
overall efficiency of the supercharger 
should be at least 60 per cent, particu- 
larly in the range of about 25 to 60 per 
cent of maximum engine speed. With 
normal valve timing, the efficiency of 
an engine as an air driven motor is 
generally about 75 per cent. Therefore, 
with a compressor efficiency of 60 per 
cent, 45 per cent of the energy used to 
drive the compressor is regained, As a 
result, any increase in the efficiency of 
the compressor leads to a two-fold gain, 
one in the compressor itself and the 
other in the recovery of energy due to 
the boost pressure on the engine 
pistons, If an efficiency of 60 per cent 
or more can be obtained, the overall 
mechanical efficiency of the engine and 
compressor combination is greater than 
that of the engine alone. Therefore, the 
specific fuel consumption is less than 
that of an unsupercharged engine, 
except at high speeds and light loads, 
when efficiency is bound to fall off. 

The highest mean indicated pressure 
which can be employed in diesel engines 
is limited by the following considera- 
tions. If the pressure is too high, poor 
combustion results and lubrication 
troubles are likely to occur: moreover, 
thermal stresses increase with pressure. 
In practice, heat flow by radiation 
increases with density to the power 0-5 
approximately, and that due to convec- 
tion increases with density to the power 
0-5-0-8. Asa result of the combination 
of these two effects, the heat flow varies 
with density to the power of about 0.6, 
Thus, by increasing the density of the 
charge by 20 per cent, the additional 
heat flow that can be expected is about 
12 per cent 

In two-stroke diesels, excess air must 
be supplied for effective scavenging of 
the cylinders, In fact, there is normally 
1 wastage through the exhaust ports of 
about 40 per cent of the total air 
delivery. This loss of air is not entirely 











without benefit, for the additional cool- 
ing obtained reduces the thermal load- 
ing on the engine components, Because 
of the porting systems used jn two- 
stroke engines, it is only possible to 
apply a reasonable degree of super- 
charge if there is a back-pressure in the 
exhaust system. This seems to indicate 
that the two-stroke engine is a suitable 
application for turbo-blowers. Another 
good feature from the point of view of 
turbo-charging is that the exhaust gases 
are at a relatively low temperature 
because of the excess air supplied. 


Exhaust energy utilization 

Since the beginning of this century, 
internal combustion engine designers 
have been interested in the possibility 
of recovering some of the energy 
normally lost through the exhaust 
system, That this is so is not surprising, 
for even in well designed modern diese! 
engines, about 30 per cent of the 
calorific content of the fuel is wasted 
through the exhaust, and in normally 
aspirated, spark ignition petrol engines 
the figure is about 40 per cent. The 
significance of these figures becomes 
even more apparent when it is realized 
that they are the equivalent of more 
than the total brake horse power of the 
engines. Despite repeated failure to 
develop exhaust energy utilization 
systems widely acceptable and commer- 
cially satisfactory for application to 
motor vehicles, there is evidence of 
renewed interest in the subject, and the 
number of vehicles offered with turbo- 
charged engines is constantly increasing 

A re-examination of the problems 
involved has been justified because of 
several modern advances in the engin- 
eering field. One of these is the dis- 
covery of alloys suitable for operation 
at elevated temperatures. Moreover, a 
wealth of knowledge concerning the 
problems involved in the design of 
mechanisms to operate at high temper- 
atures has been accumulated by 
experience with gas turbines. 

As a result of this work, lighter rotat 
ing parts, improved bearings, and more 
efficient turbines and blowers have been 
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A typical indicator diagram for acompounded 
two-stroke diesel and turbine arrangement. 
The line between the points A and B 
represents the pressure drop between the 
cylinder, at the moment the exhaust valve 
opens, and the inlet to the turbine 
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evolved, so that the response of recently 
developed turbo-chargers to speed 
changes is better. This has improved 
the acceleration obtainable with turbo- 
blown engines. 

Another relevant technica] advance is 
the development of several infinitely 
variable gears suitable for the automatic 
control of blower speeds. Perhaps the 
most promising among these is the 
Beier gear, described in the September, 
1954, issue of Automobile Engineer, and 
used in the Napier Nomad compound 
engine to control the speed of the 
turbo-blower unit. Thirdly, the choice 
of blowers has recently been widened 
by the introduction of new types, not- 
ably the Bicera and Wellworthy- 





flow 
through a turbine nozzle and buckets 


Diagrammatic illustration of the 


Ricardo compressors. These run at 
relatively slow speeds and so are more 
suitable to mechanical rather than 
turbo-drive arrangements, Nevertheless, 
the output characteristics of the centri- 
fugal compressor leave much to be 
desired so far as automobile applications 
are concerned. 

Current economic conditions in many 
parts of the world also tend to 
encourage research into means of 
improving the overall thermal efficiency 
of internal combustion engines. In 
some countries, fuel costs are so high, 
mainly as a result of taxation, that low 


specific fuel consumption is a major 
factor so far as vehicle sales are con- 
cerned. In other countries, economy in 


this direction is encouraged because 
fuels have to be imported and paid for 
in foreign currency that is not readily 
obtainable, or which might with advan- 
tage be spent on other kinds of imports. 

The most satisfactory method so far 
developed to extract the energy from 
the hot exhaust gases is to expand them 
through a turbine. Power output from 
the turbine shaft can be! used either to 
drive a blower or, by suitable gearing 
to the crankshaft, to add jdirectly to the 
output of the engine, or| for both pur- 
poses simultaneously. Since the power 
output from the turbing depends on, 
among other factors, the |pressure ratio 


available for expansion rnd the mass 
flow of gas through the turbine, it 
follows that this output can be 


increased by supercharging the engine 

Therefore, if a turbine is to be fitted, 
it should be used to drive the blower; 
otherwise a mechanical drive must be 
incorporated for that purpose and this 
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would add to the cost of the power unit. 
However, the energy that can be 
extracted from the exhaust gases under 
normal, full, or part load operating con- 
ditions is almost invariably appreciably 
greater than that needed to drive the 
blower. So, once it has been decided to 
go to the expense of fitting a turbo- 
blower, it seems worth while to go a 
stage further and use the turbine fully 
by extracting from the exhaust gases as 
much as possible of the energy available 
and converting it to useful work. 


Turbines and blowers 

There are two types of turbine lay- 
out; they are sometimes referred to as 
the impulse and the exhaust manifold 
types, though these terms are not 
entirely satisfactory, because in both 
systems the turbine wheel is basically 
cf the impulse, as distinct from the 
reaction type. With the impulse layout, 
there are usually four, but not more than 
six, pipes to each turbine, each pipe 
supplying one segment of the nozzle 
ring. Efficiency falls off rapidly as the 
volume in the pipes is increased, so they 
are made as short as possible. This 
minimizes temperature and pressure 
losses between the exhaust ports and 
the nozzles. The mounting of the tur- 
bine as close as is practicable to the 
exhaust ports entails special measures 
to cool it, and so prevent thermal 
distortion, Over-cooling and the con- 
sequent loss of efficiency has to be 
avoided. An advantage of the impulse 
type is that there is no interference 
between pulses in the exhaust ports, and 
the kinetic energy of the pulses can be 
used to assist the scavenging of the 
cylinder at the end of the stroke as well 
as to help drive the turbine. 
In the manifold pressure system the 
exhaust pipes feed into a common 
manifold header, connected to the 
nozzle ring. Thus, in a six-cylinder 
four-strcke engine installation, the 
nozzle ring is usually in two segments, 
each fed by three ports. With this 
arrangement, interference between 
exhaust pulses is minimized. The pipes 
are longer than in the impulse system 
so the gas is cooler when it reaches the 
turbine. Thus the cooling of the turbine 
is simplified. Another advantage of this 
system is that it offers a wider choice 
in regard to the positioning of the 
blower. Nevertheless, because of the 
heat and pressure losses in the manifold, 
the efficiency of this system jis appre- 
ciably less than that of the impulse type. 
Whatever layout is used, the exhaust 
gas first passes into a collector ring and 
thence through the nozzles on to the 
beckets of the turbine wheel and finally 
away to atmosphere. The efficiency of 
the turbine depends mainly on the 
design of the nozzle ring and wheel 
buckets. This is because the nozzle 
determines the efficiency of transforma- 
ticn of thermal to kinetic energy, while 
the bucket design governs the efficiency 
of the conversion of kinetic energy into 
work. 
A series of cast or sheet metal vanes 
in the nozzle ring are arranged to form 
converging passages through which the 
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A diagrammatic illustration of the arrangement of the gearing between the turbo-charger 
unit and the Napier Nomad engine, showing how the Beier gear is connected across two 
elements of an epicyclic train 


gases expand and attain high velocities 
These vanes also control the direction 
of flow of the gas so that at the exit 
the flow impinges at the correct angle 
on to the buckets of the rotating turbine 
wheel. Best efficiencies are obtained 
with nozzle vanes of aerofoil section, 
because of the consequent streamlining 


of the flow, but simple sheet metal 
vanes may be satisfactory for some 
applications. 


The area of the nozzle is measured at 
the exit end, perpendicular to the 
direction of flow. Over the length of 
the nozzle, the pressure of the gas 
drops from that of the exhaust system, 
P,, to that of the atmosphere, P,, into 
which the gas is discharged. The con 
sequent increased velocity is called the 
velocity of approach. 

As P../P. is increased, the rate of flow 
from the nozzle also increases until the 
critical ratio of 1-848 is reached. Beyond 
this critica] value, further increase in 
pressure does not increase the rate of 
flow. For this reason, multi-stage tur- 
bines are used in high-pressure systems; 
but in exhaust turbo-charging, the pres- 
sures are not high and the complication 
and extra cost of employing more than 
one stage is not justified. 


blower installation 


A view of the Krupp two-stroke diese! engine, 


The reason why flow does not 
increase above the critical value ol 
P,/P,, is that as this value is approached, 
the velocity of flow is that of sound 
under the conditions existing in the 
nozzles. Changes in pressure in a com- 
pressible fluid travel in all directions at 
the velocity of sound. Therefore, the 
changes in pressure that might give rise 
to increased flow cannot be transmitted 
upstream since, to do so, they would 
have to travel faster than sound 

In radial length, the nozzle vanes are 
generally between | and 4 of the 
mean diameter of the wheel, that is, of 
the distance from the centre of the 
wheel to the centre of a nozzle vane 
For the greatest efficiency, the angle of 
the direction of flow relative to the axis 
of the unit is 15-20 deg. Overall size 
and weight of the unit can be reduced 
by adopting a larger angle, and this is 
sometimes done in turbo-chargers. The 
vane pitch generally adopted is from 
about }{in-l in, and in most instance 
is 24-3 times the bucket pitch 

To avoid loss of efficiency, the buckets 
are shaped so that at the normal speed 
of rotation of the turbine wheel, the ait 
issuing from the nozzles slips into them 
without impact. In other words, the 
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angle of the leading edge of the bucket 
is the same as that of the jet issuing from 
the nozzles. In the impulse type of tur- 
bine, which is the type most commonly 


used in turbo-charging, theoretically 
there is no change of pressure as the gas 
passes through the turbine wheel. The 
energy is extracted from the gas by 
changing its velocity. In practice, there 
often is a small change of pressure, in 
which case the turbine acts partly as a 
reaction type unit. Theoretically, the 
efficiency of the unit is greatest when 
the velocity ratio, that is, the ratio of 
wheel velocity:jet velocity, is 1:2. In 
practice, because of losses, the ratio of 
greatest efficiency is about 1; 2-25, 

The bucket blade width, measured 
axially, is usually from }-}) of its length 
To cater for centrifugal stresses, the 
blades are, in many instances, of tapered 
section so that they are stronger at the 
root and lighter at the tip. With 
materials currently available, stresses of 
ibout = 10 ton/in are permissible. 
Factors such as fatigue due to vibration 
and creep at high temperatures have to 
be taken into consideration 


Applications 

As has already been explained, the 
application of turbo-blowers to petrol 
engines 18s Only of limited interest. They 
have been applied with considerable 
success to aircraft engines. Since the 
power available in the exhaust is, under 
most Operating conditions, greater than 
is needed to drive the blower, a waste 
incorporated in the exhaust 
between the engine and the 
turbine. This gate is automatically con 
trolled to allow a proportion of the 
exhaust to escape directly to atmosphere 
without passing through the turbine 

To carry the application a stage 
further, compounding has also been 
adopted. That is, as much as possible 
of the exhaust energy has been utilized 
to drive the turbine and the power out- 
put in excess of that required to drive 
the blower is transmitted to the output 
shaft. The Wright Turbo-Compound 
18, R-3350 is a good example cf a com 
pounded petrol unit. In this 18-cylinder, 
3,250 h.p. radial engine, three exhaust 
driven units are employed. They are 
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In the turbo-charger installation on the Volvo four-stroke diesel 
engine, the exhaust branches are paired 











mounted on the rear of the engine and 
are spaced round it at intervals of about 
120 deg. 

Each turbine is about 12 in diameter, 
and is fed with exhaust gas from six 
cylinders. The pipes from the cylinde: 
are joined together in pairs before 
reaching the turbine. They are so 
arranged that there is no interferenc: 
between the exhaust pulses. 

The roots of the turbine blades are 
air-cooled and the wheel temperature i: 
restricted to 600-800 deg C. The maxi 
mum speed of the turbine is 17,000 
r.p.im., and the ratio of the gearing 
between it and the engine crankshaft is 
6-52:1. An equivalent of just under 20 
per cent of the shaft power of the un 
compounded engine, that is, about 500 
h.p., is recovered from the exhaust gas 
The specific output of the compounded 
engine is about 1-02 b.h.p/lb weight. 

A number of four-stroke diesel 
engines have been adapted to turbo 
charging. Among these are some of the 
Meadows, Thornycroft and Leyland 
units. One of the most recent develop 
ments in this field is the Volvo D96AL 
150 b.h.p. unit. 

The Volvo engine is a six-cylinder, 
direct injection unit and it is fitted with 
an Eberspacher blower. By _ turbo- 
charging this engine, an increase of 35 
b.h.p. has been obtained at 2,200 r.p.m 
The torque has been increased from 
429 Ib-ft to 529 lb-ft at 1,400 r.p.m. It 
is claimed that the response of this 
blower to changes of throttle opening 
is rapid because of the low inertia of the 
rotating components, The absence of a 
mechanical link between the rotating 
components and the engine obviate 
any danger of failure as a result of rapid 
changes of speed. 

On the Volvo engine, the blower has 
a maximum speed of 38,000 r.p.m. and 
weighs 37 lb. Extra manifolding and a 
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mechanical gover- 
nor also have had 
to be fitted, so the 
total imerease in 
weight of the in 
Staliat ti as com- 
pared with the 
unbl engine is 

It Mechanical 
governing is neces- 
sar { course, be- 
cause the changed 
induction  charac- 
ter! are not 
suited to pneumati 
governing 

It i tated that 
the thermal stresses 
on wu pistons are 
lowe! ind that 
coml ion cham- 
ber sits have 
bee duced be- 
cau | the greater 
air:fu ratio oOb- 
tain¢ The fuel 
consumption has 
also been im- 
pre After about 
32,000 miles running, the blower eff- 
ch reduced because of soot 


in its housing. However, it is 
matter to exchange the unit at 


this mileage for a reconditioned one 
Vine 1 itacturers expect that as they 
gain more experience with the unit, 
they it least be able to double its 
lif 

J ost advanced compound dicsel 
engi n the world is the Napier 
Nx 1. This is a two-stroke unit com 


pound with a turbo-blower. The 
diesel engine is a twelve-cylinder, hori- 






zontal ipposed unit with piston con 
trolled ports and it operates on the 
looy eng principle Austenitic 
teel crowns are fitted to the pistons 
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A Brown Boveri exhaust turbo-charger sectioned to show the 


internal arrangement 


and at their centres the temperature at 
full power is between 600 and 700 deg C. 
Oil cooling is applied behind the piston 
ring grooves to prevent ring sticking. 

A twelve-stage, axial compressor is 
used; its maximum pressure ratio 1s 
8-25:1. To extend the operating range 
at low speed, the inlet guide vanes are 
adjustable. A_ three-stage turbine is 
mounted in tandem with the compres- 
sor. The drive from the turbo-blower 
unit is transmitted through an epicyclic 
reduction unit and a Beier infinitely 
variable gear to the crankshaft; the 
variable speed unit is connected across 
two members of the epicyclic train. 
These two members are: the planet 
carrier and the annulus. Only about 30 
per cent of the total power output is 
transmitted through the Beier gear. A 
variable datum, boost control unit is 
employed to operate the setting of the 
infinitely variable gear. Thus, the ratio 
is automatically adjusted to maintain 
the selected boost pressure. 

The diesel unit is supercharged at a 
pressure of 891b/in* absolute. This 
corresponds to a volumetric compres- 
sion ratio of 3-36:1. Thus, the overall 
compression ratio, taking into account 
the 8:1 compression ratic of the diesel 
unit, is 27:1. To provide this pressure, 
the pressure ratio of the compressor is 
6-28:1 at sea level. At top speed, the 
compressor is capable of giving a ratio 
of 8-25:1, the air: fuel ratio is 40:1 and 
the mass flow of air is 13 Ib/sec. A brake 
mean effective pressure of 205 lb/in® is 
developed in the cylinders. At the maxi- 
mum crankshaft speed, which is 2,050 
r.p.m., the b.h.p. developed by the diesel 
unit alone is 2,660. Since the swept 
volume is 41-1 litres, this represents 
64-7 b.h.p/litre. This high output is 
made possible by the excess air, which 
restricts temperatures to an acceptable 
level. In fact, it is stated that the 
recorded piston ring temperatures are 
comparable with those of a normal 
diesel unit developing less than half the 
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An Eberspacher, air-cooled 


power of the Nomad unit at equivalent 
piston speeds, 

At the turbine inlet, the pressure is 
36 Ib/in* absolute and the temperature 
is 934deg K. Across the turbine the 
pressure ratio is 4-6: 1 at sea level. This 
corresponds to a volumetric expansion 
ratio of 3-35:1. 

At sea level the power developed by 
the turbine is 2,250h.p. Of this, 1,840 
h.p. is required to drive the compressor 
The equivalent horse power, e.h.p., 
developed by the combined unit, taking 
into account the small amount of jet 
thrust, is 3,135 h.p. This represents 
76 h.p/litre and, since the dry weight is 
3,580 lb, the specific output is 0-85 
e.n.p/lb. The specific fuel consumption 
is 0-345 lb/e.h.p.-hr. 

At maximum output, the temperature 
rise due to the high degree of super- 
charge applied is relatively great. In 
these circumstances, at sea level the 
temperature of the charge is about 247 


turbo-blower 
Thornycroft 11-3 litre engine 
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installed on the 


deg C. Instead of using an after-cooler, 
which would have added to the bulk 
and weight of the unit and resulted in a 
loss of energy to the cycle, water injec- 
tion has been adopted. In this way, the 
power has been increased to 3,580 e.h.p., 
giving an output of le.h.p/lb. At the 
same time, the specific fuel consump 
tion is reduced to 0-336 lb/e.h.p.-hr 

A further increase in power output 
has been obtained by burning a small 
quantity of extra fuel between the 
engine and the turbine. This is not, by 
itself, an efficient method of using the 
fuel, but the effect on the overall 
specific fuel consumption is small. It 
raises the turbine inlet temperature to 
1,020 deg K, but when used in conjunc 
tion with water injection into the inlet 
manifold, the take-off power can be 
raised to 4,100 e.h.p., that is, 99-6 e.h.p 
litre. The specific fuel consumption in 
these circumstances is 0-374 1b/e.h.p 


A Buchi turbo-charger mounted on the Leyland Super Hippo 
engine of 9-8 litres swept volume 


These figures are the maximum that 
can be obtained from the engine. Better 
fuel consumption is, of course, obtained 
for cruising. The power output at this 
rating is 2,000¢.h.p., and the specific 
fuel consumption is as low ‘as 
0-326 Ib/e.h.p.-hr 

The brief details given here concern 
ing compounded aircraft engines serve 
to illustrate the potentiality of the 
arrangement. Admittedly, high specific 
output and low specific weight and fuel 
consumption are more important than 
prime cost in aircraft engines; neverthe 
less, the indications are that there might 
be a future for compounded diesel 
engines for commercial vehicles, It is, 
of course, necessary to bear in mind the 
fact that small turbines and 
compressors are not so efficient as 
larger ones, equally high efficiencies 
cannot be obtained from the relatively 
small engines currently required for 
commercial vehicles 


because 


INSTITUTION OF MECHANICAL ENGINEERS 


Forthcoming Meetings of the Automobile Division 


The following meetings will be held 
during February: 


BIRMINGHAM CENTRE 


Tuesday, 22nd February, 6.45 p.m., im 
the James Watt Memorial Institute, Great 
Charles Street. Address by the Chairman 
of the Automobile Division, 4. H. Pitch 
ford, M.A., MI.Mech.E., entitled “Engin 
Research and Dew elopme mas a Servi 
to Industry: A Personal Experience 


DERBY CENTRE 

Monday, 28th February, 7.15 p.m., in 
the Midland Hotel. Paper: “ Helicopters,’ 
by Mr. Hollis-Williams 


LUTON CENTRE 

Monday, 14th February, 7 30 p.m., in 
the Assembly Room, Luton Town Hall 
Paper: “ Analysis and Interpretation of 


Service Records,” by A. 1 Wilford 
NORTH-EASTERN CENTRE 
Wednesday, 16th February, 7.15 p.m 
in the Chemistry Lecture Theatre, The 
University, Leeds. Address by the Chair 
man of the Automobile Division, J. H 
Pitchford, M.A., MJI.Mech.E entitled 


Engine Research and Development as a 


Industry A Personal 


Service lo 
Experienc e.” 
NORTH-WESTERN CENTRE 
Thursday, 17th February, 7.15 p.m., in 
the Engineers’ Club, Manchester Joint 
meeting with the North-Western Branch 
Papers; “ An Investigation into the Effect 
of Fuel Addition to Intake Air on the 
Performance of a Compression Ignition 
Engine,” by W. T. Lyn, M.Sc. Eng 
A.M Me h E P and - The Effec t of 
Auxiliary Fuels on the Smoke Limited 
Power Output of Diesel Engines,” by 
D. L. Derry, A.M...Mech.E., E. M 
Dodds, M.A., D.Sc.. M.1.Mech.E., E. B 
Fvans, Ph.D., M-Sc., and D. Royle, 
B.Sc Eng 
SCOTTISH CENTRE 
Monday, 21st February, 
the Institution of Engineers and Ship 
builders, 39, Elmbank Crescent, Glasgor 
Paper: “ Some Problems in Lubrication 
and the Substances called Additives,” b» 
A. Towle, M.Sc., M.1_Mech.E 


WESTERN CENTRE 
Thursday, 24th February, 
the Royal Hotel, Bristol 


7.30 pm., im 


6.45 p.m., im 
Paper T he 


M. Heyne 


Jaguar Engine P 


MI Mech 


The following meetings will be held 


during March 
LONDON 


Tuesda Bih 
Bird: age Walk 


March, 5.30pm, at | 
Westminster, S.W.1 
Paper Analysis and Interpretation of 
Service Records,” by A. T. Wilford 
Friday, 11th March, 5.30 p.m 
Trend in Heavy Commercial 
Design in the U.S.A.” b 
M.S.A.E 


COVENTRY CENTRE 
Tuesday, \st March, 7.15 pm, 

Craven Arms Hotel, High Street 

“ Analysi and Inierpretation of 


Record ! A. T. Wilford 


NORTH-WESTERN CENTRE 


Tuesday, 8th March, 7.15 p.m., in the 
Engineers’ Club, Manchester. Address b 
the Chairman of the Automobile Division, 
}. H. Pitchford, M.A., MJdI.Mech.E 
entitled Engine Research and Develop 
ment as a Service to Industr A Personal 


Exper mee 


Paper 
Vehicle 
Robert Cass, 


in’ the 
Paper 


Service 
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PRESS CLUTCH 


An Interesting Development for Speeding up Drawing Operations 


is employed on a draw- 
ing press, the usual 
procedure, the total cycle 

time must be relatively 

lengthy since the ram speed 

must be that suitable for the 

actual drawing operation, 

Therefore, total cycle time 

can be decreased and output 

increased only by having a 

variable ram speed that 

causes the ram to approach 

the work rapidly, slow down 

for the draw and then return 

rapidly to the top of the 

stroke. In the past several 

expedients, such as electrical 

clutches, direct drive motors 

and modified motion link- 

ages, have been adopted as 

means for increasing the 

production rates of draw 

presses, The latest develop- 

ment in this connection, the 

Clearing Clearomatic clutch, 

shown in the accompanying 

illustration, appears to pos- 

sess virtues that were lacking in the 

earlier expedients, It is, in effect, two 

Clearing Tornadyne clutches mechani- 

cally interlocked by a planetary gear 

system. 

This new clutch comprises 
essential assemblies :— 

(1) The flywheel assembly. The sun 
pinion of a planetary system is 
integral with the flywheel. It 
rotates at the speed of the flywheel, 
which is always constant. 

(2) Planet pinion assembly. Five planet 
pinions rotate on precision anti- 
friction bearings mounted on heat- 
treated pins that are integral with 
the planet pinion hub, This 
assembly is keyed directly to the 
drive shaft of the press. 

(3)Clutch spider assembly. This 
assembly comprises the high speed 
spider, the low speed spider and 
the internal planet gear. These 
three components are splined to 
form an integral assembly. The 
spider and segment design has been 
used successfully for years on the 
Clearing ‘Tornadyne clutch. 

Both the low speed and high speed 

clutches are air-operated. A standard 

Tornadyne sprint-operated, air-release 

brake is used in conjunction with the 

Clearomatic clutch. 

In operation, the high speed clutch 
is energized at the start of the stroke 
by the entrance of air behind the 
diaphragm located in the flywheel. 
This causes the clutch spider assembly, 
which includes the internal planet 
gear, to rotate at the same speed and 
in the same direction as the flywheel. 
Since the sun pinion is an integral part 
of the flywheel, it must rotate at the 


|: a constant ram speed 


three 


A sectioned view of the Clearomatic press clutch 


ed and in the same direction 
wheel. Therefore, there cannot 
relative motion between the 
planetary gears, thus the planet pinion 
assembly and, consequently, the drive 
shaft must rotate exactly as the fly- 
wheel. ‘This causes rapid approach to 
the work 

Just before the punch contacts the 
work, the high speed clutch is dis- 
engaged by exhausting air behind the 
diaphragm in the clutch bracket. The 
point in the stroke at which this occurs 
is controlled by a cam on the rotary 
cam limit switch and is adjustable to 
any position. This cam operates a 
separate three-way solenoid operated 
air valve for each clutch. 

The rotation of the clutch spider 
assembly is stopped by the engagement 
of the low speed clutch, but the sun 
pinion continues to rotate with the 
flywheel. This causes the planet pinion 
and thus the drive shaft to rotate at 
approximately one-third the speed of 
the flywheel and in the same direction. 
Therefore, as the actual drawing 
occur the punch is travelling at 
approximately one-third of its original 
speed 
At th 


speed 


same sp¢ 
as the fly 
be any 


bottom of the stroke the low 
lutch is disengaged and the 
high speed clutch re-engaged for rapid 
return the ram to the top of the 
strok« he high speed clutch is dis- 
engaged at the top of the stroke and 
the pre is stopped by the standard 
Tornadyne brake 

All the gears are made of heat- 
treated high alloy steel with the teeth 
ived to close tolerances. The 
sun pinion is usually smaller than the 


’ 
drive pinion located on the end of the 


crown 


drive shaft, which means 

that the peripheral velocity 

of the drive shaft gears is 

less than that of the main 

drive gears. Furthermore, 

the planet gears are not 

rotating when the drive 

shaft is rotating at high 

speed. This, plus _ their 

precise accuracy, ensures 

long, trouble-free operation. 

The unit pressure on the 

clutch linings is 25-30 lb/in? 

instead of the usual 80-90 

lb/in?. This low pressure 

greatly increases the useful 

life of the linings. It arises 

from the large area of clutch 

facings employed to ensure 

that the clutch will always 

run cool even under extreme 

operating conditions. The 

clutch spiders are of high 

strength aluminium alloy. 

This minimizes their kinetic 

energy and also helps to 

ensure cool clutch operation. 

The diaphragms used to 

operate the clutch pistons are virtually 

maintenance free, since there are no 

packings to slide and wear. Clutch 

facings on both clutches are inter- 

changeable and can be replaced in less 
than an hour. 

This new clutch has many opera- 
tional features to commend it. The 
foremost is the ability to double the 
output rate for any draw operation by 
causing the punch to approach the 
work and return at three times the 
draw speed. For example, a conven- 
tional press with a 24in stroke and 
operating at eight strokes per minute 
may have a draw speed of 55ft per 
minute at 10 in from the bottom of the 
stroke, whereas the same press 
equipped with a Clearomatic clutch 
could operate at 16 strokes per minute. 

A press fitted with a Clearomatic 
clutch can be used in three ways. It 
can be used with the variable ram 
speed as described for drawing opera- 
tions. It can also be used at high speed 
throughout the entire stroke for extru- 
sion work or for drawing brass and 
other non-ferrous metals. Finally, if 
required, it can be operated at low 
speed as a conventional press. 

Clearomatic clutches are now being 
manufactured by Vickers-Armstrongs 
Limited at their Newcastle works. 
They can be fitted to all British Clear- 
ing presses, provided this is specified 
when the machines are ordered. While 
this clutch will mainly be used on 
double-action presses, it can also be 
fitted to single-action and triple-action 
machines. Rockwell Machine Tool Co. 
Lid., Welsh Harp, Edgware Road, 
London, N.W.2, are the agents for this 
device. 
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RADIATOR SUITABILITY 


Matrix 


NCREASING demands for powe: 
units of greater output and the 


development of engines capable of 
meeting these demands without sub- 
stantially increasing the space require- 
ments for installation make the choice 
of suitable radiator parameters rather 
difficult. ‘The main variables affecting 
the performance of a radiator matrix of 
a given type are: the air velocity, the 
coolant velocity, the temperature 
difference between the radiator and the 
cooling air upstream of it, the radiator 
block thickness and its area. Within the 
limits normally encountered with 
vehicle cooling systems, the effect of 
coolant velocity upon performance is 
relatively small, while the effect of tem- 
perature difference is determined by 
Newton’s law for cooling. 

The heat transfer properties of 
radiators are governed by Nusselt’s 
fundamental equation: 

Nu=C, x Re* x Pr' 
where : 

Nu=h D/k 

Re=DV +/p 

Pr=c ujfk 
D Diameter of 


Nusselt number 
Reynolds numbei 
Prandu number 
cooling fluid 
stream, ft 
Cooling fluid velocity, ft/hr 
Surface coefficient of convec 
tion, B.Th.U/hr-ft’-deg F 
uv 
9 


100 = 4 
{0 {) yy) 40 5O 60 
Matrix face air velocity— ft/sec at Nit 

Fig. 1. Matrix performance, tubes with 


individual fins 


Thermal conductivity, 
B.Th.U /hr-ft*-deg F/1 
Specific heat at constant pres 
sure, B.Th.U /Ib-deg F 
Absolute viscosity of cooling 
fluid, Ib/hr-tt 
Cooling fluid specific weight, 
Ib/ft® 

( Constant 

In the present case the cooling fluid 
is air, for which, at temperatures of 0 
to 120deg F, c= 0-241 B.Th.U/lb-deg 
fF. ‘The value of the Prandtl number Pr 
is practically independent of pressure 
but, surprisingly, various authorities 
differ about its value for air. Thus 
McAdams! gives its value as 0-74 at 
212 deg F and states: “The effect of 
temperature and pressure are uncertain, 
and for the present it is recommended 
that Pr for gases be taken as indepen 
dent of temperature and _ pressure, 
except near the critical region.” 
E. Schmidt? gives the value of Pr as 
0-71 in the range of 0 to 100 degC, 
while in the English edition of his 
book’, Pr is given as 0-697 at 32 deg F 
and 0-695 at 200degF. Brown and 
Marco’ give the value of Pr as 0-77 
between 0 and 180 deg F and 0-76 up 
to 800 deg F. Max Jacob® gives Pr- 0-74 
for all diatomic gases at atmospheric 
pressure and 212 deg F. In this article, 
a constant value of Pr-0-74 will be 
issumed throughout. 

With the type of equipment con- 
sidered here, the value of b varies 
between 0-31 and 0-33 so that 
Pr’ 0-911 to 0-906, or approximately 
0-91. Thus, Nusselt’s equation can be 
simplified to: 

Nu-—0-91 C, x Re’ 

For constant air conditions upstream 
of the radiator, both » and » are con 
stant and since, for a given radiator, D 
ilso is constant, the amount of heat 
dissipated, Nu, is proportional to V” 
Thus, the value of the exponent a has 
a considerable influence on the result 
Its magnitude is usually of the orde1 
of 0-6 to 0-7, the latter value applying 
to highly effective radiators’. 

In the following example, the evalua 
tion of radiator matrix performancs 
data is based on a very effective fin and 
tube arrangement, with individual fin: 
The tubes are «in outside diameter 
and the diameter of the special fins is 

4 in. Measured parallel to the plane of 
the block, the tube pitch is 1-245 in, 
while, in depth, the pitch of the 
staggered rows is | in. 

Usually radiator performance data is 
plotted on normal graph paper, but it 
is worth while to replot this to 
logarithmic co-ordinates, Fig. 1. In thi: 
manner it is possible to verify casily 
the accuracy of the determination; for, 
since the heat dissipation is a function 
of air velocity to the power of a, the 


Performance Evaluation 


results should fall on a straight line. It 
will be frequently found that although 
this will apply to results for V>20 ft/ 
sec, below this velocity the values ol 
heat dissipation Q will! fall rapidly. The 
reason probably is that if the absolute 
error of each of the relevant determin 
ations is substantially the same, its rela 
tive value will be higher at lower values 
of Q. Consequently, the slope of the 
Q versus V curve should be determined 
for higher values of V and extrapolated 
into the lower range. 

The results plotted in Fig. 1 were 
obtained for an air inlet temperature ol 
60 deg F, a mean temperature difference 
of 100 deg F and a water flow of 22 gal/ 
min per one ft width of matrix. The 
value of the exponent a can be readily 
obtained since a= tan +, In this example, 
a varies between 0-545 and 0-617, with 
0-6 as an average value. Similarly, the 
static air pressure drop due to the hot 
radiator is found to vary between 1-72 
and 1-82, with 1-75 as the average 
power of air velocity V or, more 
correctly, Re. Thus for the matrix 
concerned 

Nu=0-91C 


x Re . 
\p ( " 


Number of tube rows 


Effect of the number of tube rows on 
performance 


Fig. 2 





where p,, =the pressure drop, and the 
values of the constant C, and C, will be 
determined by the tube, fin and matrix 
properties, that is, the number of tube 
rows employed. To ascertain the effect 
of the number of rows, the data Fig. | 
is replotted as in Fig. 2. From the slopes 
of the curves, it can be seen that, if 
n-<the number of tube rows, the heat 
dissipation increases as n° °°, while the 
pressure drop increases as n”’’*, 

The thermal effectiveness or thermal 

ratio , of a radiator is given by: 

t,-t, 
His+ts)—t 

where 1, is the temperature of the ai 
entering the radiator and 1t, that of the 
air leaving it, whilst t, and t, are the 
temperatures of the water entering and 
leaving the radiator respectively. For 
the data dealt with here, the tempera 
ture difference 1,~—1t,~100degF and 
the value of ¢,~—t, will be nearly 
identical with 4,. The values of t,—t 
are plotted in Fig, 3 and it will be noted 
that these values and with them 4, are 
reduced with increasing air velocities 
In fact, »,<C,x Re °*, where C, has 
to be determined experimentally. 

It is convenient to assess the effect of 
pressure losses on radiator performance 
in terms of the non-dimensional drag 
coefficient Cy», which for a radiator is 
given sufficiently accurately by: 

Cp, 2T, SP 
Ti¢T, 1% +p, 


where T, and T, deg absolute are the 
air temperatures before and after the 
radiator, 4p, lb/ft’ the static pressure 
loss, v, ft/sec the air velocity into the 
radiator, and »p, lb-sec*/ft' the density 
of the air entering the radiator. The 
values of Cy for t, = 60 deg F (T, = 520 
deg F absolute) and p,=—0 002378 
Ib-sec*/ft* are plotted in Fig. 3, from 
which it can be seen that Cp =C, x Re’, 
where x varies between 0-17 and 0-26, 
and C, has to be determined experi- 
mentally, 


t| RES me Ss 
{0 20 30 40 50 60 
Motrix foce air velocity—ft/sec at NTP 


Fig. 3, Orag coefficient and temperature 

rise data for air intake temperature of 

60 deg F and water inlet temperature of 
160 deg F 


AUTOMOBILE 
ENGINEER 


next step is to assess the suit- 

of various matrix arrangements 

n the limitations dictated by space 

ble in the installation under con- 
ideration. The onus is on minimum 
fan power requirements. To evaluate 
radiator matrix suitability it will be 
necessary here to make certain simplify- 
ing imptions which, of course, can 
be readily altered to suit other circum- 
tan lo begin with, the cooling air 
flow issumed not to be affected by 
vehicle motion—a condition met in 
slow city traffic and also with a follow- 
ing wind. Next, the air velocity is 
med to be constant throughout; 
that only one velocity head will be 
lost; the total pressure loss is given by : 


ag” ; 5v (Cy +1), 
in water gauge, W.G. 
wher v, ft/sec and is the air 
velocity at the outlet apertures. This 
equation represents assumed conditions 
only, and the value of the radiator drag 
coeficient Cy» in many instances must 
be multiplied by a factor of two to 
illow for overall pressure losses under 
the bonnet. However, for installations 
that are not unduly obstructed, the 
value of Cy+1 will be sufficient to 
cover the air pressure losses. 

It is then necessary to determine 
opumum design parameters for a wide 
f operating conditions. In the 
main, the most effective arrangement is 
the one requiring minimum space and 
fan power to dissipate a given quantity 
of he rhus, the problem is to corre- 
late the heat dissipation, air velocity and 
densit frontal area, temperature 
difference, fan h.p. and matrix depth, 
or number of tube rows, in such a 
manner as to give the vehicle designer 
choice of matrix. Correlation 

variables can be obtained by 
lining the power required to 
force the air through the radiator, etc 
his is given®’ by: 


(Cy 1A: 


range 


1 
a suitack 


of the 
de teri 


h.p 


] 
» x 550’ 
mbraces the flow efficiency of 


whei« 
the installation as well as the fan 
efficic in the following, »=—1. The 
amou f heat dissipated by the matrix 
iS 

O 600v,Acryit 


. t,), B.Th.U/hr 
W ith tl 


: values it is possible to deter 


NxAt 


mine value of Oo” which is: 


60 
x 550 « g » f ) 1), 
h.p. x deg F 
B.Th.U/hr 
ch, if ¢y=0-241, becomes: 
10 v" _«&, 1), BP: ” deg F 
t:- 8s) B.Th.U/hr 
Similarly, A, », 4,t and Q can be com- 
bined t 
Ayt 116x10° ft? xIb/ft' x deg F 
O hin: oa 
The data given in Figs. 1 and 2 can 
be evaluated in terms of the above 
equati and the results plotted as in 
Fig. 4. This shows that for a given 
value of Ay4t/Q the value of N31/Q 
is the smaller the deeper the matrix 
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250 0" 


© of lube rows 


Pi) 4 yi" 4-474 
a Y «at [ ft? y lb/ft 0 


U B Th U/hr 


Fig. 4. Matrix performance data for optimum 
arrangement determination 


depth and the lower the air velocity. 
The use of Fig. 4 is demonstrated in 
the following example. A certain 80 h.p. 
C.L. engine has a heat to coolant/heat 
to work ratio of 0-6, and is required to 
operate in a maximum ambient air 
temperature of 100degF, while the 
mean temperature difference is 90 deg 
F. Consequently, Q-=80 x 42-460 
x 0-6=122,000 B.Th.U/hr, and 
0-0725 Ib/ft®. Thus for a frontal area 
A=2ft®, Ay4t/Q=1-07x10%. If the 
matrix depth is limited to four tube 
rows, NAr/Q=28 10°, while if only 
three or two rows can be incorporated, 
this value must be increased to 43 x 10 ° 
and 92 10° respectively, the required 
air velocities being about 23, 29 and 
42 ft/sec. The resultant values of fan 
h.p. are 0-38, 0-585 and 1-25 respectively. 
Since the fan efficiency is about 0-6 and 
an allowance must also be made for 
installation losses, the actual fan h.p 
will be more than twice these values. 
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DROP-FORGED STEEL 
COMPONENTS 


High-rate Production at Smith-Clayton Forge Ltd. 


NCREASED production of all 

classes of motor vehicles has resulted 

in greater demands on the manufac- 
turing resources of the suppliers of 
basic components. In the case of the 
relatively “heavy” industries, exten- 
sion of production capacity cannot be 
effected rapidly owing to the specialized 
nature and the scale of the necessary 
plant. Drop-forging hammers and 
equipment are typical examples in this 
category. Furthermore, in view of the 
high capital cost entailed, such exten 
sions of capacity are not lightly under 
taken. Much can be achieved by 
improved handling and __ transfer 
facilities, by mechanization of certain 
operations or processes, and by the 
continuous control of materials and 
work progress, to speed the flow of 
work, ensure continuity of operation, 
and so increase productivity. The addi 
tion of new plant equipment requires 
careful planning to ensure that its 
introduction will not interfere too much 
with the current flow of work and that 
its subsequent operation and output 
can be fitted smoothly into the overall 
organization 

As in most heavy industries, drop 
forging cannot yet be mechanized in all 
its aspects and the traditional skill of 
the craftsman still plays its part. Such 
skill is only acquired slowly as a result 
of long practice and experience, and 
the building up and maintenance of 
additional skilled iabour is an essential 
part of any increase in production. 

At Smith-Clayton Forge  Ltd., 
Lincoln (a subsidiary of Smith’s Stamp- 
ing Works (Coventry) Ltd.) a judicious 
policy of expansion and improved 
efficiency has progressively raised the 
annual output of drop-forgings from 


Handling and feeding equipment on the cold shear 


8,500 tons to 13,000 tons in the past 
five years, Situated on an open site 
with ample space for extension, the 
plant at present covers ten acres, Pro- 
duction is devoted to the motor, air- 
craft and engineering industries, the 
motor industry heavily predominating. 


Stock up to 32 in square section is reduced 
to working lengths in a Peddinghaus cold 
shearing machine 


The range of work includes crankshafts, 
connecting rods, axle shafts, axle 
beams, steering arms and levers, sus 
pension members and cluster gears 
Crankshafts of from one to six throws 
constitute the largest specific item 
They are in regular large-scale produc- 


tion for leading manufacturers, includ 
ing Armstrong Siddeley, Austin, 
Bristol, Hillman, Jaguar, Morris, Rolls 
Royce and Rover for petrol engines, 
and A.E.C., Daimler, Foden, Ford, 
Leyland, Lister, and Ruston and 
Hornsby for diesel engines. 

Stocks of raw material are built up 
by orders to the steel-makers for com 
plete casts of approximately 50 tons to 
particular specifications and delivery is 
planned to schedule requirements, ‘The 
steel-makers roll to square or “Gothic” 
section of requisite size—commonly 
ranging from 2in to 8in-—-and in 
lengths providing multiples of the 
billet required for a specific com 
ponent. The steel is delivered by road 
and rail and is stacked in a large open 
air stockyard, laid out for convenience 
in location and withdrawal of steel 
according to size and specification, and 
served by an overhead crane. Ground 
and semi-finished bar in stainless and 
other steels required for some com 
ponents is held in an indoor store 
Meta! specifications in general use for 
crankshafts include En 8, 12, 16, 17, 18 
25, 40 (nitriding), 110 carbon steel and 
En 19 (nitriding) chrome-molybdenum 
steel, 

Steel stock is reduced to individual 
billet lengths by various methods 
according to size and specification, A 
Peddinghaus cold shearing machine, 
capable of shearing up to Sin mild 
steel, is used for, say, En 16 steel up to 
a maximum of 3j1n. This method is 
preferred since not only is it speedy in 
operation but it eliminates the loss of 
metal from the cut of normal sawing 
practice. Stock feed on the cold shear is 
effected by ingenious handling equip 
ment specially built to the patented 


Cold sawing of billets on a battery of Noble and Lund machines 
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Heating furnace doors are opened and closed by pedal-actuated 


hydraulic controls 


designs of Smith-Clayton. Lengths of 
steel are loaded from the rear on to a 
transverse framing and driven “ walk- 
ing beams” under the control of the 
operator move them forward. As 
required, a single billet is dropped on 
to a longitudinally arranged track of 
power-driven vee-rollers which feed i 
through the mouth of the machine to 
an adjustable abutment determining the 
cropped length. The complete unit is 
carried on a wheeled framing and 
mounted on transverse rails, thus 
enabling the roller track to be aligned 
with the alternative notches in the shear 
blades. In very cold weather, to mini- 
mize the risk of cracks occurring during 
shearing, the steel is warmed over a 
bank of gas jets before being lifted on 
to the walking beams. 

Billet sawing is done on a battery of 
Noble and Lund electrically driven 
saws with hydraulic work-clamping 


Forming a use on a Massey pneumatic hammer 
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and saw feed. High-speed segmental 
saw blades are used and are “doctored” 
on automatic sharpening machines, A 
battery of Wicksteed hack-sawing 
machines is employed for small sizes 
and odd sections. 

The individual billets so prepared 
are stacked on pallets and transported 
by fork-lift truck to the pre-heating 
furnaces sited adjacent to the drop 
hammers. For reasons of economy these 
are mainly oil-fired. For aircraft forg- 
ings such as turbine discs, compressor 
wheels, and other special items, the 
billets are heated in gas-fired furnaces 
with which an even more precise tem- 
perature control can be maintained, In 
general, the forging temperature is 
1,230 deg C and the heating furnaces, 
where automatic control is not installed, 
are checked twice daily by means of 
optical pyrometers. 

In the case of small billets it is the 


Removing a connecting-rod forging from a die for tramsfer to the 


trimming press 


practice to feed and draw from the fur- 
nace in a virtually continuous process. 
The time taken for an individual billet 
to reach the requisite temperature is 
approximately 15 to 20 min. For larger 
billets, having weights up to 2 cwt, it 
is usual to load the furnace and hold 
for a period up to 45 min. Still larger 
billets may be preheated at 800 deg C 
for 60 min and then held in a furnace 
at 1,230 deg C for 45 min. Any attempt 
to speed the heating operation by hold- 
ing at higher temperatures for shorter 
periods would lead to serious risk of 
over-heating and burning the outer 
surfaces of the billet. 

Large billets are withdrawn from the 
furnace by tongs suspended from a 
block running on a swinging arm. The 
furnaceman operates the opening and 
closing of the furnace doors by con- 
veniently sited, pedal - actuated, 
hydraulic controls, leaving his hands 


Rough forming a billet on a drop hammer 








A 12-ton Massey drop hammer 


free to swing the tongs and 
place the billet directly on 
the hammer die or on to a 
gravity roller track that 
delivers it to the drop 
hammer operator. 

Actual forging operations 
vary considerabiy in detail 
for different components. 
Preliminary forging on a 


pneumatic hammer may be 
required to gather the metal 


of the straight billet into 
localized areas in order to 
ensure filling of the major 
impression in the dies; such 
an operation produces what 
is termed a “ use.” In other 
instances the billet may be 
“jumped up” from a square 
to a circular section in the trimming 
press or the use is produced by 
“edging”. the billet in depressions 
formed in the sides of the upper and 
lower dies on the drop hammer. For 
the smaller forgings the dies may have 
two, or even three, impressions 
arranged side-by-side in the dies. In 
the first impression the use is roughly 
shaped to effect a further gathering of 
the metal, or tent by, say, two blows 
It is then transferred to the finish 
impression, necessitating a turn through 
90 deg if the rough is bent, and given 
several blows to complete. Between 
each forging made, and between blows 
as needed, a little oil is applied to both 
upper and lower dies to prevent the 
metal sticking in a die. 

The forging is immediately trans- 
ferred to a trimming press and the flash 
of metal around the component, forced 
out between the die faces on the drop 
hammer, is trimmed off in clipping 
dies. As the forging may be slightly 
distorted by this operation it is either 
“tapped up” by a single blow in the 
finish impression of the drop hammer 
dies or, more generally, corrected in 
special coining dies set up in the 
trimming press. 


Inspectior 
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View from rear 


Larger forgings may require two or 
more sets of dies for shaping and 
moulding and for finishing. All crank- 


and fettling are done on a rotatable table 
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shafts, of course, are formed in a single 
plane and in the case of some of the 
six-throw shafts a subsequent twisting 
operation is necessary to position the 
throws, This is performed in a special 
fixture on a hydraulic press. Ideally, all 
operations are completed in a single 
heat but in some cases it may be neces- 
sary to reheat between roughing and 
finishing operations. 

As this is one of the largest drop 
forges in Britain, the range of plant is 
extensive and includes drop hammers 
of from l-ton to 12-tons, with pre- 
dominance on the larger sizes of 6-, 8-, 
10- and 12-tons capacity. It is the policy 
of the forge to rate these hammers on 
a conservative basis and to operate 
them below their maximum capacity, 
which makes for better hammer life 
and fewer interruptions of production 
for maintenance purposes. 

On the larger type of hammer the 
tup complete with die wil] have a vary- 
ing weight up to as much as 16 tons 
and, as may be expected, massive 
foundations are required. A_ typical 
foundation is a 40 ft cube of 
concrete encased in inter- 
locking steel piles and rest- 
ing on 20ft timber piles. 
The anvil or base block of 
the hammer is then erected 
on the concrete and com- 
prises cast iron and cast 
steel halves joined together 
to make a block weighing 
250 tons. This anvil bears 
the main guide columns and 
the lower die block. Since 
under continued operation a 
die block tends to form a 
depression in the supporting 
face, a “sow block” weigh- 
ing 11 tons is interposed. 
This can be withdrawn into 
a transverse accommodation 
trench and removed for 
resurfacing or replacement. 

The lifting gear is mounted on a 
steel-framed structure completely 


Wilkins and Mitchell trimming press located adjacent to a 12-ton drop hammer 
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View above the quench tank. A tray bearing two quenched crank- 
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shafts is about to be pushed into the tempering furnace 


independent of the main guide frames 
A 300h.p. motor drives by vee-belts 
an overhead shaft which in turn drives 
through reduction gears the main shaft 
carrying the two continuously rotating 
friction drums. These drums are 
internally cooled by water circulated 
by a pump through the shaft and 
returned through a cooler. The friction 
clutch members are carried on a frame 
swinging about the axis of the main 
shaft and their actuation levers arc 
operated by a cable wound around the 
main shaft to give a winching action 
under the control of the driver. Sus- 
pension of the tup from the swinging 
frame is by two nylon belts, each 22 in 
wide and 4 in thick. By means of a 
second cable operating a single friction 
band, the driver controls the tup rest, 
a pivotally mounted abutment that can 
be moved into position to support the 
tup at about half-stroke. 

Upper and lower die blocks are 
secured to the tup and the sow block 
respectively by means of a dovetail and 
are locked up by taper keys. Precise 
location of the dies to give accurate 
mating of the impressions is obtained 
across the hammer by the dovetail and 
keys and through the hammer by a 
dowel block engaged in a transverse 
slot in the dovetail and die. 


General view of the continuous tempering furnace and the return 


After forging, the crankshafts are 
rough inspected for defects and given 
a dimensional check prior to heat- 
treatment. In a typical treatment, the 
forgings are heated to a temperature ol 
from 820-860 degC in a gas-fired fur 
nace, quenched in oil and subsequently 
tempered by heating to 550-650 deg C 
in a second furnace and cooling in air. 
Essentially a batch treatment, this 
method is used for a wide variety of 
forgings. 

Capacity for this type of treatment 
has recently been supplemented by the 
installation of a continuously operated, 
automatic hardening and tempering 
furnace capable of a very high rate of 
production. This furnace, specially 
designed in conjunction with Smith 
Clayton Forge and built by British 
Furnaces Ltd., is probably the largest 
and best equipped of its type in this 
country and is not excelled even in 
America. This twin furnace, compris- 
ing a hardening zone in alignment with 
a tempering zone with an intervening 
oil-quench extends for over 100ft 
Running parallel with the furnaces is a 
mechanical conveyor for cooling, un- 
loading and re-loading. The entire fur 
nace may be set on an automatic cycle 
and subsequently all operations, in 
timed sequence, are carried out by 


conveyor. In the foreground is the hot straightening press 


Trays are withdrawn from the tempering furnace by a hydraulic 


extractor 


electrically controlled hydraulic rams. 
Crankshaft forgings, loaded two ot 
three on a 4 ft wide tray, are moved by 
a hydraulic pusher to the end of the 
conveyor track and delivered on to the 
carriage of a rack-driven cross conveyor 
that transfers it to the charging end of 
the hardening furnace. On an automatic 
cycle at about 4min_ intervals, the 
furnace door is raised hydraulically, a 
hydraulic pusher moves the tray into 
the roller track in the furnace and the 
door is re-closed. At the same time a 
similar tray at the discharging end of 
the furnace is moved, while still inside 
the furnace, on to the platform head of 
the ram of a hydraulic cylinder which 
lowers it into the quench tank, An 
externally mounted hydraulic pusher 
moves the tray over a roller track in 
the tank to the platform head of an 
elevator cylinder which lifts it up to 
furnace level and allows it to drain. 
Simultaneously with these opera 
tions other trays of crankshafts are 
being loaded into and discharged auto 
matically out of the tempering furnace 
The discharged tray is drawn on to a 
transfer carriage and delivered to the 
return conveyor for cooling. Operation 
of the furnaces is electrically controlled 
from a remotely sited instrument room 
Cycle time can be varied to suit the 


Control room for the continuous hardening and 


tempering furnaces 
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work and temperatures in the 
various zones of each furnace 
are continuously recorded. 

After heat-treatment, all 
crankshafts are hardness 
tested, the larger shafts at 
two or three points. They 
are then shot - blasted to 
remove furnace scale and 
leave the forging in condi- 
tion for dispatch and subse- 
quent machining. This is 
performed on a Tilghman 
“ Wheelabrator” plant with 
two revolving tables each 
having a loeding capacity of 
about 30 cwt. Usually crank- 
shafts are treated for about 
15min with 12-grade steel 
shot, withdrawn for the forg- 
ings to be turned over and then 
returned for a second spell of 15 min. 

Final inspection is carried out in a 
spacious shop equipped with fettling 
and setting facilities. Inspection is done 
at a line of booths each furnished with 
a rotatable table divided by a screen 
On one side an inspector makes his 
examination and marks the forging for 
fettling. The table is then swung 180 
deg and, after the fettler has dressed 
the forging with air-driven grinding 
tools, the table is swung again to return 
the forging for a final check and to 
move the succeeding forging into posi- 
tion for fettling. Subsequent inspection 
includes fina] setting, rough balancing 
and centring. 

In the case of some of the smaller 
crankshafts it is more economical to 
form the flywheel flange as a separate 
upsetting operation. By this method 
only relatively shallow impressions are 
required in the drop-hammer dies and, 
of course, die wear is reduced. Suffi- 
cient metal is left on the shaft end when 
drop forging and, after bringing the 
end up to forging temperature in a 
small reheat furnace, it is necked to 
shaft diameter and the flange upset 


used for a wide range of products, the 


plant battery of upsetting 


ij 


Shot-blasting crankshafts on a Tilghman ‘‘Wheelabrator'’’ 


This principle of upset forging is 


having a 


machines of capacity ranging from 2 in 
to 6in. The work includes the flanging 
of crankshafts, axle shafts and axle tube 
ends, and the forging of cluster gears, 
pinions and similar items. A high rate 
of production is maintained, the maxi- 
mum use being made of mechanical 
handling for moving the bars, water 
descaling for preparing the heated bar 
or component for forging, and incline 
conveyors for moving finished forgings. 

Axle shafts are drawn down and 

taper-formed on a de Roll automatic 
forging machine prior to upsetting. 
The heated stock-bar, held in a rotating 
head by an air-operated chuck, is reci- 
procated hydraulically in a_ vertical 
guide frame. The material is forged 
progressively by small, high-speed, 
mechanical hammers in the lower body 
of the machine as the work passes on 
its upward stroke. A cam-type setting 
gear housed at the rear of the guide 
frame enables the blow of the hammers 
and the rate of taper on the work to be 
controlled and varied. 

For some of the larger forgings of 
more intricate shape a cer- 
tain amount of hammer 
forging is required. In this 
operation, the billets are 
manipulated under a 
pneumatic hammer. For a 
commercial vehicle front 
axle beam, for example, the 
billet is drawn down to size 
for the centre section and 
meta! is gathered at correct 
locations for the spring pads. 
Pads and the centre section 
are then formed by swages 
and the ends are drawn out 
and rough-shaped ready for 
bending and final drop forg 
ing in enclosed dies 


All dies are produced at 
the plant in an extensive and 
well-equipped shop. Drop 
hammer dies are subject to continuous 
wear in use and for the majority 
of the high production rate forgings, 


Keiserling upsetting machine producing cluster gear blanks 
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Forming an axle shaft on a de Roll automa 


forging machine 


die making itself has been put 
on a regular production basis. Some 
crankshaft orders, for instance, consume 
dies at the rate of one set per week and, 
since a complete new set of dies takes 
about cight weeks to manufacture, 
there are continuously eight sets in 
progress through the toolroom. Many 
die blocks are used again as it is normal 
practice to re-surface and re-sink. 
Die blocks are machined to size on 
Loudon, Butler or Stirk “ Hiloplow ” 
planers and the dovetails are cut by 
twin heads on the crossrail, Die milling 
and sinking is done mainly on a battery 
of Cincinnati millers with Hydro-Tel 
equipment tracing from sheet tem- 
plates, Keller die-sinking machines are 


General view of the die shop. Die 
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also used for repetition work, making 

three dimensional tracings from 

“Titanite” mouldings. Such mouldings 

are frequently made from patterns of 

the forging cast in lead in existing dies. 

Skilled bench workers and die sinkers 

finish the dies after machining by 

means of small power tools and by 
scraping and polishing. 

sure the maintenance of a con- 

\igh quality in the finished com- 

strict laboratory control is 

ed over all material and pro- 

All incoming material is checked 

for nformance to the __ specified 

chemical analysis and for freedom from 

defects before forging is commenced. 

During forging operations laboratory 
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Shaping the end of a part-forged axle beam prior to bending and 
forming in drop-hammer dies 


etaff check and control forging temper- 
atures and cooling conditions to main- 
tain uniformity of quality in the 
as-stamped condition. 

Physical tests are conducted on all 
batches of heat-treated stampings. 
Tensile, Izod impact and Brinell hard- 
ness tests are made to ensure the 
quality of the finished products. The 
structure of the material, at various 
stages of production, is examined on a 
Vickers projection microscope. The 
high standards obtaining throughout 
manufacture and _ inspection, with 
laboratory control at all vital stages, 
maintain the standard of quality estab- 
lished by the Forge for its products 
over the past twenty-five years. 


sinking and milling machines on left and planers on the right 
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CUTTING TOOL RESEARCH 


Important Developments by Firth Brown Tools Ltd. 


EAR by year the products of 
¥ casin tool manufacturers are 
- called upon to meet increasingly 
arduous conditions either in connection 
with increased rates of metal removal or 
in dealing with tougher work materials. 
At the same time there is an incessant 
demand for longer tool life. These 
demands can be met only if the most 
scrupulous control is exercised over the 
whole of the processes involved in the 
manufacture of the products, while at 
the same time there must be constant 
research to develop new and better 
cutting materials. To serve these 
purposes, Firth Brown Tools Limited, 
Speedicut Works, Carlisle Street East, 
Sheffield, have specifically laid out and 
equipped extensive research laboratories 
which comprise the following eight 
individual units : — 

(1) Metallographical laboratory. This 
department is equipped for the examin- 
ation of micro-structure of tool steels, 
hard metals and hard abrasive com- 
pounds. The main item of equipment 
is a Vickers projection microscope for 
the visual examination and preparation 
of photo-micrographs. There are also 
low and medium power binocular 
microscopes for the examination of 
cutting tool specimens. In addition to 
conventional apparatus for the prepara- 
tion of specimens for micro examina- 
tion, the equipment of this laboratory 
also includes a modified form of appar- 
atus suitable for grinding, lapping and 
polishing with graded diamond dust. 
This is necessary since most of the 
specimens examined are of extreme 
hardness and cannot be prepared with 
other polishing media. 

In addition to the common methods 


Physical laboratory, Firth Brown Tools Ltd. The projection microscope for the examination 
of metal and abrasive powders is shown in the foreground 


of etching specimens before examina- 
tion, considerable use is made of a 
process known as “ heat tinting.” This 
process has been developed by Firth 
Brown Tools Limited for the micro 
examination of hard metals of the multi 
carbide type. It has the advantage that 
with careful control it colours the 
various carbides in different ways, so 
that cach carbide can be _ readily 
identified at micro examination. 

(2) Analytical laboratory. This unit is 
in two sections, a chemical laboratory 
and a spectrographic laboratory. The 


Vacuum and controlled atmosphere sintering furnaces in the heat treatment laboratory 


chemical section deals with the analysis 
of raw materials to ensure that they 
conform to specification, and with inter- 
mediate and final products as a check 
on the production processes, To illus 
trate the scope of the work carried out 
it may be said that “ Mitia” hard metal 
manufacture involves analyses on 
wolfram ore, intermediate products such 
as ammonium paratungstate and tung 
sten metal, alloy powders containing 
tungsten carbide, titanium carbide, 
tantalum carbide and cobalt, as well as 
analysis on the final hard metals. It is 
necessary not only to control harmful 
impurities but the correct proportions 
of the constituent elements must also 
be assured 

Because of the unusual constituents 
used in modern cutting materials, the 
analytical determinations are frequently 
difficult to carry out. A special aspect 
of the analytical work is the determin- 
ation of trace elements that can have a 
marked effect on cutting tool perform- 
ance, In this connection, a flame 
photometer is used for the rapid deter- 
mination of sodium and calcium present 
in very small amounts in the tungsten 
compounds. Frequently the determin- 
ation of trace elements can best be 
effected by spectrographic analysis. 
For this reason, a Hilger automatic 
large quartz spectrograph, with all the 
necessary ancillary equipment, is 
installed in the spectrographic section 
of the analytical laboratory. 

(3) Mechanical testing laboratory 
The equipment in this laboratory com- 
prises a 5-ton Avery tensile testing 
machine, a Firth Brown Tools variable 
load Hardometer and a Vickers hard- 





ness testing machine. Only this limited 
amount of equipment is needed in this 
section, since most of the mechanical 
testing of tool materials involves the 
use of machine tools which are housed 
in other laboratories. 

(4) Heat-trearment. This laboratory 
is equipped to carry out under precisely 
controlled conditions any heat-treat- 
ment work involved in tool manufac- 
ture. Therefore, provision has been 
made for high temperature controlled- 
atmosphere furnaces which will operate 
at temperatures as high as 1650 deg C, 
together with vacuum furnaces which 
will operate up to 1400degC with a 
vacuum of 0-001 mm mercury absolute 
pressure. 

For the heat-treatment of carbon, 
low alloy and high speed steels there 
are small salt bath furnaces, together 
with small tempering furnaces to allow 
development work to be carried out on 
the wide range of “ Speedicut” tools 
made from these materials. A 30kW 
high frequency furnace 1s also installed. 
It is proposed to use this furnace in 
connection with experiments on the 
heat-treatment of tool steels, the brazing 
of tool assemblies and on the prepara- 
tion of tool materials by a modification 
of the powder metallurgy process 
known as hot pressing. ‘The heat-treat- 
ment laboratory is also concerned with 
the development of certain aspects of 
heat-treatment furnaces, particularly 
those used for the manufacture of tool 
materials by powder’ metallurgy 
processes 

(5) Physical laboratory. ‘This labor- 
atory is largely concerned with the 
determination of the grain size of the 
considerable number of powders used 
by the Hard Metal Division of the 
organization. The work is complicated 
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by the wide range of particle sizes. 
Some powders have to be accurately 
sized in the range 8-20 mesh, while the 
finest powders are controlled to a grain 
size of less than 0-001 mm. To cover 
this range, provision is made for several 
methods of determining grain size. 
These include: — 

(1) Sieving 

(2) Microscopic 

counting 

3) Turbimeter and Spekker 

extinction methods 
Air permeability 

(5) Water elutriation. 

There is also apparatus for examining 
the magnetic and electrical properties 
of tool steels and hard metals to deter- 
mine how far these properties can be 
used for the inspection and control of 
the end product. 

(6) Pyrometric laboratory. Precise 
temperature control is a fundamental 
necessity in the manufacture of cutting 
tools, since the success of all heat- 
treatment operations depends upon it. 
Therefore the pyrometrical laboratory is 
equipped for the standardization of all 
types of temperature measuring equip- 
ment, including optical pyrometers. 
Thermocouples can be made and 
instrument repair work carried out in 
this section. 

(7) Experimental machine shop. This 
department is mainly concerned with 
the preparation of test specimens. 
Owing to the hard character of many 
of the materials, unusual methods are 
necessary for machining test specimens. 
Therefore, this section is equipped for 
carrying out machining by the 
“quenched arc” or “ spark discharge ” 
process. An “ Erodomatic” machine is 
installed. It is capable of cutting or 
drilling holes of any form in the hardest 


measurement and 


light 
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tool materials. An “ Erodosharp” tool 
sharpening machine is also provided, 
and there is a cutting-off machine, built 
by Firth Brown Tools Ltd., that works 
on the spark discharge process. These 
new machining methods facilitate the 
production of hard material test 
specimens in forms that could not be 
produced by any other method. They 
also allow development on the applica- 
tion of these new cutting methods to 
production problems in the preparation 
of special tools, 

(8) Tool testing. There are two 
laboratories for actual machining tests. 
One, the high speed test laboratory, is 
equipped with a large Swift test lathe 
capable of operating at speeds from 18 
to 1,500r.p.m. and of absorbing up to 
90 h.p. This laboratory has the neces- 
sary apparatus for correctly measur- 
ing tool form and also for measuring 
the amount of wear that occurs on 
“ Mitia ” hard metal tools in the course 
of the tests. The equipment of the 
second laboratory includes several drill- 
ing machines, a tapping machine, a 
lathe, a milling machine and a light 
hacksaw testing machine. These 
machines are fitted, as necessary, with 
instruments for measuring power con- 
sumption and the forces on the tools. 

There is no doubt that these new 
laboratories will benefit users of cutting 
tools in two ways. In the first place 
they will ensure that very precise 
degree of control of materials and pro- 
cesses, which is fundamental to the 
production of high quality cutting tools, 
particularly those made from the 
various hard metals, if a uniformly high 
standard of product is to be maintained. 
Secondly, it can confidently be expected 
that new and better cutting materials 
will be developed in these laboratories. 





CHROMIUM PLATING ON ALUMINIUM ALLOY 


A Development with Considerable Potentialities 


Y arrangement with the German 
B organization Mahle-K.G., Sheep- 
bridge Engineering Ltd., Ches- 
terfield, have secured the sole United 
Kingdom manufacturing and selling 
rights for chrome plating light alloy 


engine cylinders and similar com- 
ponents by a special process. British 
van der Horst Ltd., a subsidiary of 
Sheepbridge Engineering Litd., will 
operate this process which makes it 
possible to deposit hard chromium 
directly on to aluminium alloys. The 
selling rights secured under the agree- 
ment will be administered by Sheep- 
bridge Stokes Ltd. 

As a result of this agreement, British 
manufacturers will now be able to 
specify light alloy cylinders with 
chrome plated bores in their engine 
designs. It is considered that this new 
process will open up an entirely new 
field in the design of light alloy 
cylinder barrels and similar com- 
ponents in which lightness, wear resis- 
tance and rapid heat dissipation are 
highly desirable properties. 

Hitherto, aluminium cylinders have 


had to be fitted with cast iron or steel 
liners. Now, by the use of chromium 
plated aluminium cylinders, it will be 
possible to avoid any great difference 
in thermal expansion between piston 
and cylinder. In addition, the 
chromium provides an excellent wear- 
resisting surface, and one which is 
claimed to be far more resistant than 
cast iron to corrosion, as well as greatly 
improving heat flow. Of major tech- 
nical importance is the fact that with 
a chrome-plated cylinder block the 
piston assembly may be fitted with 
much closer working clearances than 
are possible in a cast iron sleeved 
engine 

Tests carried out in the Research 
and Development Department of the 
Sheepbridge Works have proved con- 
clusively that the process gives 
remarkable adhesion between the 
chrome cladding and the aluminium 
alioy. In one test, an experimental 
aluminium alloy cylinder with 0-003 in 
hard chrome cladding was tested to 
destruction, yet the closest laboratory 
scrutiny failed to reveal any sign of 


breakdown of the bond between the 
aluminium alloy cylinder wall and the 
thin skin of the chromium plating. 

At the present time, approximately 
7,000 light alloy cylinders are produced 
per month by this process in Germany. 
One of the most outstanding of the 
German light alloy engines with 
chrome-hardened cylinder bores is the 
1500 cm* Porsche four-cylinder power 
unit, which has horizontally-opposed 
air-cooled cylinders. 

Several advantages are claimed for 
a light alloy engine cylinder with a 
hard chrome plated bore. They 
include:— 

Improved efficiency. 

Longer service life. 

Saving in weight. 
The improved engine efficiency is due 
to the greater thermal conductivity 
afforded by the aluminium alloy and 
to the closer fits and tolerances that 
are possible when an aluminium alloy 
piston is fitted in an aluminium alloy 
cylinder with practically the same 
coefficient of thermal expansion; also 
there are lower frictional losses. 
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PRINCE CRANKSHAFT GRINDER 


A Versatile Machine Specifically Designed for Engine 
Reconditioning Shops 


REGRIND of a worn crankshaft 
A presents problems markedly dif- 

ferent from those encountered 
in the production grinding of new 
crankshafts. It calls for no heavy 
removal of stock from forgings or 
rough-machined shafts and seldom 
requires determination or correction of 
throw. In an engine reconditioning 
shop, however, the work handled is 
commonly of widely differing types 
and sizes, and shafts must be dealt 
with singly or at best in single-figure 
batches. As a consequence, set-up 
time assumes much greater significance 
than in the case of a _ production 
machine tool engaged on long runs. 
The specific requirements of a regrind 
machine have been met by ingenious 
design in the tool manufactured by 
Prince Machines Ltd., of Park 
Road, Kingston- 
on-Thames. 

On this machine 
the outstanding 
characteristic is 
the exceptionally 
short set-up time; 
usually two or 
three minutes is 
sufficient. This is 
achieved by elim- 
inating the need 
to offset the work 
while grinding the 
crankpins. The 
grinding wheel is 
mounted on a 
rocking beam 
which permits it 
to oscillate freely 
and follow the 
crankpin in a pre- 
cise relationship 
as the shaft is 
rotated on its 
normal axis. One 
end of the shaft 
is gripped in the 
workhead chuck 
and the other end 
supported at its 
centre by a tail- 
stock. The tail- 
stock quill is 
spring-loaded to avoid the possi- 
bility of flexing the shaft in the set-up 
and also to accommodate thermal 
extension. 

Grinding time for journals and pins 
varies according to their dimensions. 
On a shaft for the engine of a small 
passenger car, where the cut can be 
made with a single plunge and only 
limited traverse, the time is four or 
five minutes. On the larger shafts from 
heavy commercial vehicle engines, it is 
usually necessary to make two plunge 
cuts and this, with the greater amount 


of traversing involved, may extend the 
time to eight or ten minutes. A floor- 
to-floor time of 40 minutes for a shaft 
having three journals and four crank- 
pins is usual. 

The principle employed in grinding 
the crankpins while they are rotating 
around the crankshaft axis is analogous 
to that of centreless grinding, as 
indicated in the comparative diagrams. 
On the left the normal relationship of 
the grinding wheel A, work steady B, 
and control wheel C is indicated, with 
the significant angles X and Y and the 
variable distance Z determining the 
work diameter. The right-hand 
diagram shows the arrangement on the 
Prince grinder. Since the work is 
rotated by a workhead, the usual 
control wheel can be replaced by an 
adjustable flat finger D which obviates 


This machine, the largest of three, can grind shafts up to 58 in long and 7 in stroke 


the necessity to select new angles X 
and Y for each workpiece diameter. 
A second finger E is substituted for the 
normal work steady. Both fingers are 
mounted on a carrier bolted to hubs 
journalled directly on the grinding 
wheel spindle. 

Mounted on pre-loaded anti-friction 
bearings, the rocking beam on which 
the wheelhead is mounted is extended 
below its pivot point to carry the 
counterbalance weights. The position 
of these weights is adjustable both 
vertically and in the plane of oscilla- 


tion in order to compensate for wheel 
weight and to maintain at the wheel- 
head a substantially constant bias, to 
the extent of about 12 1b, away from 
the work. As the crankshaft is rotated 
the grinding wheel oscillates to and fro 
and the finger carrier swings up and 
down on the crankpin, maintaining a 
constant distance between the adjusted 
finger D and the wheel periphery. 

In operation, a release latch on the 
left of the finger carrier is depressed 
and the fingers are lowered on to the 
work. A coarse adjustment to crank- 
pin diameter is made by releasing the 
clamp on the racked sleeve of the 
finger D microfeed spindle, adjusting 
the position of the sleeve, re-clamping 
and proceeding to grind. Sizing of the 
ground crankpin is by hand gauging 
with a micrometer. Once the first 
crankpin has been 
sized and the 
reading on the 
microfeed wheel, 
graduated to 
0-0005 in, has been 
noted, the suc- 
ceeding crankpins 
of a small shaft 
will size to within 
t0-00015 in on 
the same reading. 

To grind main 
journals, the finger 
carrier is swung 
up to its latched 
position and the 
fingers held out of 
use. The wheel- 
head is locked to 
the stiffly built 
control post on 
its right which 
houses an infeed 
mechanism. 
Locking is 
effected by a for- 
ward movement 
of the lever on 
the right of the 
post and a fur- 
ther movement, 
beyond the lock 
point, releases the 
lock and allows the wheelhead to drop 
back to a cushioned stop and leave the 
journal clear for measuring. The wheel 
is manually returned to the locked 
position, picking up its previous rela- 
tion to the work to within 0-0001 in. 
A microfeed wheel on the front of the 
control post is graduated to 0-0005 in. 

Main journals are ground at conven- 
tional work-rotation speeds but for the 
crankpins the shaft must be rotated at 
a speed sufficiently low to avoid inertia 
effects from the oscillating grinding 
wheel, To furnish this wide speed 





A Grinding wheel B Work steady Cc 


Diagrams showing normal centreless grinding set 


Control whee 
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Control finger E Steady finger 


ip (left) and the Prince system with 


oscillating wheelhead (right) 


range the workhead incorporates a 
two-speed gear having separate worm 
gears for each ratio. The drive is by 
a variable speed D.C. motor, with 
armature current derived from West- 
inghouse rectifiers fed from a Philips 
variable transformer. The range of 
speeds is from 2 to 8 r.p.m. on low 
gear and from 16 to 70 r.p.m. on high 
gear. 

A crankpin is “roughed” at 6 or 
8 p.m. to remove, on unhardened 
shafts, 0-001 to 0-002 in per revolution. 
The last 0-002in on the diameter is 
removed with a traversing motion at a 
lower work speed. A pin worn oval is 
ground only on its major dimension 
until it is reduced to within 0-001 to 
0-002 in of round, and when the sizing 
cut has been taken the ovality will 
seldom exceed 0-00015 in. By rotating 
the work at finishing speed and using 
a fine in-feed, an oval pin can be 
restored to round at a diameter 0-002 in 
lower than the minor dimension, 

As the wheelhead is lighter than 
that of a conventional grinder, the 
grinding wheel balance must be of a 
high order. Balancing is easily and 
quickly effected by means of finger- 
adjusted, frictionally held balance 
weights carried in an annular groove 
in the outer wheel hub. A simple reed- 
type vibrometer is permanently 
mounted on the rear of the wheel 
hood. When tuned so that its natural 
frequency corresponds to the rota- 
tional speed of the wheel, it gives a 
direct indication of the magnitude of 
the out-of-balance force. With its aid 
correct balance to within 0-01 inch- 
ounce is readily achieved. 

The average working life of a wheel 
in continuous use is more than 2,000 
journals and pins. To withdraw a 
wheel, the finger carrier is detached 
from its hubs, the hood removed, and 
the spindle bearings released from the 
ends of the rocking beam. The wheel, 
with its intact spindle and bearing 
assembly, can then be lifted and trans- 


ferred to a bench or fixture. Where 
the run of the work makes a change of 
wheel desirable, alternative wheels of 
different grade or width are left 
assembled on their respective outer 
hubs with the balance weights in 
position. When re-erected for use only 
a check balancing operation needs to 
be mad 

The 20in diameter grinding wheel 
run 1,100 r.p.m, and is driven by a 
3 h.p., 3-phase or 2 h.p., 1-phase motor, 
floor-mounted at the rear and indepen- 
dent of the machine. Transmission is 
by a rubberized cotton belt through a 
pulley system incorporating automatic 
tensioning and take-up for 9in varia- 
tion in belt length. The spindle is 
supported on both sides of the wheel 
in pre-loaded phosphor bronze bear- 


ings. Lach bearing is chambered and 
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sealed to retain the spindle oil to a 
level above the spindle. The end-float 
control disc in each bearing is grooved 
on both faces and acts as a centrifugal 
impeller and, by way of a pair of 
looped pipes, the oil is simultaneously 
transferred from each bearing to the 
other. By this means an even tem- 
perature is maintained in the bearings, 
and also in the arms of the rocking 
beam. The lower runs of the pipes 
are immersed in an open water tank 
mounted on the rear of the bed. The 
spindle and bearing assembly is not 
disturbed when removed from the 
rocking beam for wheel changing. 

As the grinding wheels used are 
radially very shallow, they are neces- 
sarily of the resin-bonded type. A 
thread-grinding coolant, such as Shell 
“Garia,” is circulated by a Varley 
motor-driven, centrifugal pump. For 
a varied run of work an A46M grade 
wheel is usually fitted. 

Wheel truing is by jin B.S.W. 
diamond nibs and the holder is 
permanently housed in the tailstock. 
Truing of the wheel face can be 
effected without disturbing a set-up 
crankshaft. For side dressing and 
radius truing, an attachment is 
clamped to the slides on the carriage. 

Three models are currently in pro- 
duction. Two smaller machines have 
the 20 in diameter wheel, as described, 
and can accommodate respectively 
crankshafts up to 45 in and 58 in long. 
Dimensionally the capacity is to 5-0 in 
diameter journals, 3-Sin diameter 
crankpins, 5-5 in stroke and an overall 
diameter of 9-5 in. The largest machine 
has a 23in diameter wheel, driven at 
850 r.p.m. by a 4 h.p. 3-phase or 3 h.p. 
l-phase motor, and extended clearances 
enabling it to handle the crankshafts 
of engines for the largest road vehicles. 
Maximum capacity is for shafts of 
length 58 in, stroke 7-0in and overall 
diameter 12-0 in. 


View of wheelhead in position for grinding a pin of a six-throw shaft 
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LONDON TRANSPORT RM BUS 


Part II. 


HE engine is the well known 

j A.E.C. 9-6 litre direct injection 

unit, developing 125 b.h.p. at 
1,800 r.p.m, It has been slightly 
modified to suit the special require- 
ments of the vehicle, but is otherwise 
basically the same as those installed in 
the London Transport buses currently 
in operation. To obtain the best 
possible cab layout, it is offset 7 in 
to the nearside of the longitudinal centre 
line of the vehicle. A 25 gallon fuel 
tank is employed and is installed on 
the nearside. 

A V-arrangement of two rubber 
sandwich units is fitted approximately 
under the centre of gravity of the engine 
and a single high-point mounting is 
employed at the front end. As was 
stated in the first part of this article, 
the V-mountings are approximately 
under the centre of gravity of the engine 
and are supported on the main cross 
member of the A-frame. This cross 
member is of box section and also carries 
the suspension units. 

The high-point mounting is a rubber 
bushed unit with its axis approximately 
in line with the axis of oscillation of the 
engine. It is mounted on the rear 
face of a channel section cross-member, 
the ends of which are bolted inside 
the flanges of the channel section side 
members. This cross member is 
cranked to clear the V-belt pulleys and 
has large diameter holes punched in it 
for lightness. A vertical stiffener is 
welded into the channel immediately 
in front of the high-point mounting. 

A 7 in diameter, high-speed dynamo 
is carried on the right-hand side of the 
bottom half of the crankcase. It is 
driven by quadruple V-belts from a 


Some Brief Comments on the Mechanical Components 


The single high-point mounting at the front of the engine is used mainly to steady the unit, 
since sandwich type mountings are fitted almost directly under the centre of gravity of 
the engine 


pulley on the front of the crankshaft. 
Its armature shaft is extended to carry a 
coupling for the drive to the fan and 
water pump. 

As has already been stated, the 
radiator is in an almost horizontal 
position under the main floor behind 
and to the right, or offside, of the 
engine. It forms part of an assembly 
which also includes the water pump, 
fan and ducting. The air intake is 
covered by a wire mesh to prevent 
paper, stones and other rubbish from 
entering the duct and damaging or 
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To save space at the front, the fan, water pump and radiator assembly is mounted under 
the floor of the vehicle, the drive being taken from the rear end of the dynamo shaft 


blocking the radiator matrix. The 
whole assembly is readily detachable 
from the main body structure, on which 
it is carried by three flexible mountings. 
A two-strand chain, in an oil bath 
casing at the rear end of the shaft from 
the dynamo, drives the fan and water 
pump, which are mounted with their 
axes horizontal in the ducting to the 
radiator. The header tank, on the 
front bulkhead of the body structure, 
is of the condenser type and its filler 
is readily accessible through a trap in 
the nearside wing. This feature is 
another example of the study that has 
been made of the servicing aspect. 


Transmission 


The fluid flywheel is mounted on the 
rear end of the engine. A 3}in 
diameter, universally jointed shaft takes 
the drive to the gearbox, which has a 
three-point rubber mounting in number 
2 bay of the underfloor structure. The 
gearbox is of the epicyclic type and its 
brake bands are hydraulically actuated. 
This eliminates the gear change pedal, 
and so provides two pedal control. 
Hydraulic pressure for the actuation of 
the brake bands is provided by a gear 
type pump inside the gearbox. 

Gear selection is effected by electro- 
hydraulic valves actuated by a finger-tip 
control lever on the steering column. 
The lever operates electrical switches 
only; this avoids the need for bringing 
hydraulic pipes up the control column, 
as would be the case if a hydraulic 
control unit were employed It is 
mounted in a gate identical with that 
on the vehicles that have normal, pre- 





selective gearboxes. The gear ratios 
are: top 1:1, third 1°59:1, second 
2°43:1, first 4:28:1, and reverse 5-97:1. 

A spiral bevel rear axle is employed 
and the half shafts are fully floating. 
Undoubtedly the spiral bevel gearing 
gives better mechanical efficiency than 
the worm type gear used on earlier 
models. The axle casing is of the pot 
type. It is a steel forging, with the 
axle tubes bored from the solid. The 
differential unit is offset towards the 
left-hand side to clear the central 
gangway and so allow the floor height 
to be kept to a minimum. A ratio of 
5:22:1 has been adopted. The hubs 
are each mounted on two parallel roller 
bearings separated by distance rings 
and retained by large nuts on the axle 
casing. Lip type oil seals retain the 
lubricant in the hubs. 


Suspension and steering 

A trailing link type of rear suspension 
is employed in conjunction with the 
through-axle. The trailing links are 
of channel section; they taper in depth 
and width and are in thick. At 
their rubber bushed, pivot ends, they 
are about 44in deep. The axle tubes 
extend through eyes in the links. A 
V-type rubber mounting interposed 
between each end of the axle and the 
links prevents the transmission of high 
frequency vibrations to the links and 
thence to the main structure, and helps 
to reduce the torsional loading between 
the axle and trailing link assemblies. 


Sandwich type rubbers are employed 
and they are so arranged that they 
absorb vibrations both in the bump and 


rebound directions. Gusset plates are 
welded inside the channel sections of the 
trailing links to stiffen them at the 
mounting points. 

Behind the rear wheels, the ends of 
the trailing links are swept outwards and 
bolted to an I-section cross member 
formed by the two channels riveted 
back-to-back. The cross sectional 
dimensions of these channels are 2 in 
over the flanges by 7 in deep by } in 
thick. They extend across almost the 
full width of the vehicle and are forked 
at their outer ends to carry the lower 


A rubber bushed Panhard rod laterally locates the rear ax'« 
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A view from underneath, looking towards the rear of the vehicle, showing the gearbox 
installation and some of the under-floor structure 


seating rings for the coil springs. 
The wide spacing of the coil springs 
gives exceptionally good roll resistance. 
The bump stops are, as was stated in 
the first part of this article, rubber 


of one of the trailing links of the 
rear suspension 


The pivot 


assister-spring units mounted on the 
cross member, and they are inboard of 

oil springs. Forward of the 
light, channel section cross 
fitted between the two 


the main 
axle, a 
member i 
trailing links 


Its upper end is bolted to a 


bracket on a cross member fitted under the floor between the wheel boxes 


Lateral location is provided by a 
rubber-bushed Panhard rod. If one 
side only of the suspension unit is 
raised, the differential motion relative 
to the other side is accommodated 
by the flexing of the trailing links and 
cross members and the rubber bushes 
of the pivots. Thus, the torsional 
stiffness of the link system adds to the 
roll stiffness, the roll centre being 
approximately at the centre of the 
Panhard rod. 

The front suspension is of the 
conventional, double-traverse wishbone 
link type with coil springs. Telescopic 
dampers are carried coaxially with the 
springs. Each spring and damper 
assembly can be removed from under- 
neath by unscrewing eight nuts and 
bolts. Conical rubber bushes form the 
pivot bearings at each end of all the 
links. The upper links are, of course, 
shorter than the lower ones. 

At the front, the spring rate adopted 
experimentally is 4,730 lb/in and the 
suspension rate at the wheel is 1,185 
lb/in, while at the rear, the rates are 
630 lb/in and 1,200 lb/in respectively. 
The all-up vehicle weight, complete 
with fuel, oil, water, 64 passengers, 
driver and conductor, is 24,619 lb, 
and the curb weight is 15,379 lb. In 
the laden condition, the weight on the 
front axle is 10,343 lb and on the rear 
axle 14,276lb. The figures for the 
unladen condition’are 6,901 lb on the 
front and 8,477 lb on the rear. From 
these figures, it can be seen that the 
deflections on this vehicle are about 
24 times those normally obtained when 
conventional, leaf spring suspension 
systems are employed. As was explained 
in some detail in the first part of this 
article, this soft springing has not been 
obtained at the expense of roll stability. 

An A.E.C. worm and nut steering 
unit is mounted on the A-frame. The 
drop arm moves in a transverse plane 
and is connected by a rod to a slave 
arm on the opposite side of the frame. 
Short rods connect the steering levers 
on the wheel assemblies to the drop and 
slave arms; in other words, the assembly 
is of the three-piece track rod type. 
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Conical rubber bushes are employed at all the pivot points at the ends of the links of the independent front suspension 
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Each spring and 


damper assembly can be removed from beneath by unscrewing eight nuts and bolts 


Brakes 

A continuous flow, hydraulic brake 
system operates on all four wheels, 
and the mechanical brake on the rear 
wheels only. The hydraulic system 
has been adopted because it is light, 
quick in action and is not subject to 
freezing troubles in winter. A further 
advantage is the almost instantaneous 
build-up of pressure obtained. This 
is most useful when the engine is 
idling and the brakes are being continu- 


aily applied, as in the heavy traffic 
conditions that occur in London. Ail 
four brake drums are 154 in diameter. 
The shoe assemblies are of the leading 
and trailing type actuated by S-shaped 
cams. Worm and wheel type slack 
adjusters enable the linings to be used 
throughout their life without the 
introduction of packing pieces during 
routine servicing. This full employment 
of the linings is a useful economy. 
Hydraulic pressure is supplied by a 





pump on the front of the gearbox and 
two, bag type accumulators are fitted 
on the right-hand side of the vehicle. 
The oil reservoir also is on the right- 
hand side and the filler is accessible 
through the valance. To avoid com- 
plete loss of braking in the event of a 
pipe failure, the foot valve is a duplex 
unit serving the front and rear brakes 
independently. The operating cylin- 
ders work directly on the brake 
camshaft levers. 


NYLON LINED BUSHES 


Bearings That Can Be Used With or Without Lubrication 


NEW type of bearing has recently 
A been introduced by the Nylacore 


Corporation, 305, East Shore 
Road, Great Neck, New York. It is 
called the Nylacore bearing and com- 
prises a single metal shell into which an 
extremely thin lining of nylon is 
moulded. Although these bearings are 
designed primarily to accommodate 
rotary motion, they can be used equally 
well for sliding mechanisms. The 
advantages claimed for the lining 
material are long life, low coefficient 
of friction, excellent embeddability, 
abrasion resistance, reduction of shaft 
wear, vibration damping, silent opera- 
tion, precision, structural stability, 
chemical inertness and low cost. 


Construction 

The nylon facing is 0-005 in thick. 
Because of the thinness of the nylon, 
distortion due to impact loading is 
minimized and the heat generated in 
the journal is quickly dissipated to the 
shell. Spiral grooves are cut in the 
shell and perform a number of functions. 
One is to locate the nylon. They also 
increase the surface area of the nylon 
in contact with the metal to give a 
more rapid exchange of heat. The 
bearing surface of the nylon is depressed 
slightly into the grooves and thereby 
forms oil ways: this feature, of course, is 
only of use if the unit is lubricated. 
However, the space made available by 
the depression of the nylon into the 
grooves is a safety factor, since the 
nylon can expand into it should over- 
heating occur. 


For many years it has been recognized 
that nylon is an excellent bearing 
material, but it has a number of limita- 
tions. One is the degree of shrinkage 
that takes place after moulding. This 
makes it difficult to manufacture high 
precision bearings of the material. 
Even when the bearings are machined 
from solid rod, it is difficult to control 
the dimensions accurately, for nylon 
not only has a coefficient of expansion 
ten times that of steel, but it is also 
dimensionally unstable because it ab- 
sorbs moisture. When thick nylon 
bushes are employed, the loading must 
be restricted, since the material tends 
to deform plastically. However, by 
using a thin facing of nylon on a metal 
shell, the tendency to deformation 
under all these conditions is minimized 
and the manufacturers claim that close 
tolerances in the bore, outside diameter 
and length can be maintained. 


Lubrication 

As has already been stated, the 
bearing can be used dry, but higher 
loading is permissible if liquid lubri- 
cants are employed. There are a num- 
ber of suitable lubricants, including oil, 
water, petrol and many other liquids 
such as milk, etc., so they can be applied 
to food processing and other machinery 
Nylon is inert chemically and thus is 
not corroded by many of the substances 
that attack more conventional bearings. 
In applications where these bushes are 
subject to highly corrosive materials, 
a stainless steel metal backing can be 
employed. 


For continuous operation without 
lubrication, bearing temperatures as 
high as 200-230 deg F are permissible. 
For short periods, temperatures even 
as high as 300 deg F do not cause 
permanent damage. Should operating 
temperatures exceed the design figure 
of 230 deg F, lubrication must be 
provided, either to reduce friction or to 
cool the bearing surfaces. 


Low temperature effects 

With more conventional bearings, 
the problem of lubrication at low 
temperatures is often more difficult 
than at elevated temperatures. How- 
ever, this does not arise when the 
nylon lined bearings are used, because 
the material is not adversely affected 
by low temperature conditions. In 
fact, its tensile strength as well as 
resistance to abrasion is improved by 
reduced temperatures. 

A number of variants of the plain 
sleeve type bearings can be supplied. 
They include bushes with nylon thrust 
facings, with an oil seal and dust ring 
at one end, or with one enclosed. 
There is practically no limitation to the 
size that can be made, for example, 
bearings of 0-030 in inside diameter by 
0-080 in outside diameter by 0-40 in 
long, as well as much larger ones for 
heavy mechanisms, have been produced. 
The manufacturing tolerances, of 
course, depend to some extent upon the 
bearing size, but in general the outside 
diameter is to within 0-000] in, the 
bore to 00002 in and the length 
4-0-0005 in. 
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MACHINING TITANIUM 


Production Engineering Research Association Investigations on 


LTHOUGH utanium is not of 
A immediate practical importance 
to the automobile engineer, its 
properties are such that it will be if 
developments lead to greatly increased 
production and reduced cost. Because 
of this, a report recently issued by the 
Production Engineering Research Asso- 
ciation of Great Britain on drilling tests 
carried out in the PERA laboratories 
at Melton Mowbray is of considerable 
interest, These notes are based on the 
report. The tests were carried out to 
determine the effect of point shape, 
helix angle, cutting speed, feed rate and 
cutting fluid on the performance of 
high speed drills when drilling titanium 
alloy ‘Ti 150A. 

The manufacturer’s specification and 
the actual chemical analysis of 2 in 
diameter alloy ‘Ti 150 bars used were: 

Manufacturer’s Actual 


specification analysis 
Carbon percent 0-047 0-050 
Iron a Ti 1-48 
Nitrogen ,, 4, 0-10 0-10 
Chromium ,,_,, 2-58 2-75 
Titanium , » Remainder 


Test specimens jin long were parted 
off and hardness readings were taken on 
specimens from each end and the centre 
section of the bar. The values shown in 
Table I give the hardness readings 
taken at jin intervals across the 
diameter of each specimen. 

Letter “ P ” (0-323 in dia) 18-4-1 high 
speed drills with 10, 25 and 42 deg 
helix angles were used. The test drills 
were selected from a batch on the basis 
of similarity in hardness and 
geometrical accuracy. This drill size 
was chosen to provide a suitable core 
diameter for a subsequent tapping 
investigation. 

The test equipment comprised : 

Drill point grinding machine; 

PERA drill point inspection instrument, 
Portal frame drilling machine; 

Vickers hardness testing machine; 
Tukon micro-hardness testing machine; 
Torque and thrust dynamometer. 

Test drills were ground to the speci- 
fied angles on a conventional drill point 
grinding machine. The point angle was 
controlled to within + 1 deg; the relief 
angle to within + | deg; and a tolerance 
of 0-001 in was permitted for the rela- 
tive lip height. These features were all 


Table |. 


Specimen No. 





4 393 





59 385 





98 362 366 





Drilling Alloy Ti 150A 


checked on the drill point inspection 
instrument shown in Fig. 1. 

For measuring relief angle, the drill 
is mounted in a vee block and is posi- 
tioned with its axis perpendicular to a 
fixed cross wire in the eye-piece of the 
microscope. The eye-piece, which can 
be rotated, is set at zero on the 360 deg 
protractor and the drill is rotated in the 
vee block until the image of the drill 
outer corner coincides with the centre 
mark on the cross wire. Then the eye- 
piece is rotated to align the cross wire 
with the image of the intersection of 
the drill land and flank, and the relief 
angle is read directly from the protractor 
scale 

Point angle is measured by viewing 
the cutting edges through the micro- 
scope and reading the angle on the 
protractor. For measuring relative lip 
height, an adjustable cross wire in the 
microscope eye-piece is first moved into 
coincidence with the image of the drill 
outer corner; a reading is then taken on 
a calibrated dial controlling the position 
of the adjustable cross wire. The drill 
is then rotated through 180 deg, axial 
movement being prevented by a suit- 
able stop at the shank end of the drill, 
and the adjustable cross wire is again 
moved to coincide with the image of 
the drill outer corner. The difference 
between the readings on the calibrated 
dial at the two settings is the relative 
lip height of the drill. 

The portal frame drilling machine 
shown in Fig. 2 consists of a 30 in all- 
geared drilling machine head mounted 
on a special frame. A 7}h.p. motor 
drives the machine through vee belts. 
There are 18 speeds from 30 to 1,500 
r.p.m. and 18 feeds from 0-0006in to 
0-048 in per revolution. The cutting 
fluid tank has a sump from which the 
cutting fluid is drawn by a centrifugal 
pump and delivered through an annular 
distributor with eight nozzles, see 
Fig. 3 

Three main parts, the body, the table 
and an inner sleeve comprise the torque 
and thrust dynamometer. The table and 
the inner sleeve form one assembly, 
with the sleeve spigoted and bolted to 
the underside of the table. This 
assembly is supported by the thrust pin 
and is located on the body by roller 


races. It is therefore free to rotate and 


float axially within limits imposed by 
two stiff steel diaphragms mounted on 
knife edge supports. The diaphragms 
are of such proportions that their 
deflection under maximum load is only 
0-002 in. The test specimen is clamped 
in a special fixture attached to the 
dynamometer table, and the drilling 
torque and thrust are transmitted to 
different diaphragms. The resultant 
deflections are amplified electronically 
and recorded on pen recorders. 

The cutting fluids used in the course 
of the tests were: 

(a) Soluble oil of specification similar 
to that given for oil No. 1 in the 
PERA reports Tests on soluole 
cutting oils. 

(b) Mineral oil SAE 20. 

(c) Sulphurized neat oil SAE 10. 

Drill life expressed as the total depth 
of hole drilled before the outer corners 
of the drill failed and regrinding was 
necessary was the criterion of perform- 
ance. The end of drill life was accom- 
panied by continuous screeching and a 
sudden increase in drilling thrust. In 
all tests, through holes jin long were 
drilled, except in cases where drill 
failure occurred before this depth was 
reached. Before the main tests were 
undertaken, preliminary tests were 
carried out to establish a cutting speed, 
feed rate and cutting fluid that would 
give reasonably consistent drill life 
during the main series of point angle 
and relief angle tests. 


Main tests 

Point angle and relief angle tests. 
During these tests the cutting speed and 
feed rate were selected on the basis of 
the preliminary tests and controlled at 
64 ft/min and 0-0014in per revolution 
respectively. Tests were carried out 
using four point angles and four relief 
angles as follows: 
Point angles, deg. 105, 115, 125, 135. 
Relief angles, deg. 7 oe a 46. 
After completion of these tests, it was 
found necessary to carry out four addi- 
tional tests using a 95 deg point angle. 
The cutting fluid was one part mineral 
oil, five parts soluble oil and eighteen 
parts water. Two conditions were varied 
simultaneously in these tests. There- 
fore, when consideration is given to the 
results obtained for a given point angle, 


Hardness readings taken on the face of the test specimens 


Hardness Reading (D.P.N. 30 Kg. Load) 








404 391 9] 383 389 385 364 396 








402 393 391 377 389 381 387 





368 375 362 366 357 355 344 353 


351 366 357 360 370 357 385 











379 «379« 3373's 3377's 39668 3860s“ 371 


375 «375 «6381 | 375 «26370 «3373 «391 
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Fig. 1. PERA drill point inspection 


variation in drill life can be attributed 

principally to the effect of varying relief 

angle. 
With 


relevant 


point angle, the 
:esults are: 

Torque ‘Thrust 
Ib-in Ib 


regard to 
average test 
Angle Drill life 
deg inches 
95 0-2 
105 28-0 
115 17-4 
125 13-0 
135 4-8 


482-5 
490-0 
547-5 
550-0 


47.25 
54-75 
59-50 
67-75 

Comparable figures for the effect of 
relief angle on drill life are: 


Drill life 
inches 
10-6 
22-6 


Torque rhrust 
Ib-in lb 
59.50 585-0 
58-00 450-0 

16-6 53-00 537-5 

12-5 59-00 572-5 

The drills used all had 25 deg helix 
angle. Owing to the rapid drill failure 
at 95 deg point angle, it was not pos- 

sible to record torque and thrust. A 

helix angle of 25 deg was used in these 

tests. Because of the results of these 
tests, all the other main tests were 


Angle 
deg 


Table Il.-Micro-hardness readings 


Tukon Hardness 


Readings 
100 grm. Load 





Hole drilled 
satisfactorily 380 366 366 394 





Hole in which drill 


failure had occured 380 350 366 380 
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instrument 


carried out with drills having 105 deg 
point angle and 10 deg relief angle. 
Cutting speed and feed rate tests 
These tests were carried out at four 
cutting speeds at each of the four feed 
rates as follows: 
Cutting speeds, ft/min, 64, 71, 80, 91 
Feed rates, inches per rev, 
0-0014, 0-0029, 0-0059, 0-0100 
The cutting fluid used was one part 
mineral oil, five parts soluble oil and 
eighteen parts water. The results for the 
effect of cutting speed on drill life are: 
Cutting Drill Torque Thrust 
speed life Ib-in Ib 
ft/min inches 
64 10-5 
71 19 
80 0-9 55-25 677°5 
91 0-3 43-25 727-5 
Comparable figures for the effect of 
feed rate on drill life are: 
Feed rate Drill life Torque Thrust 
in/rev inches Ib-in Ib 
0-0014 12-3 36-75 480 
0-0029 09 54-00 725 
0-0059 0-25 52-75 815 
0-0100 0-25 50-50 720 
Cutting fluid tests. To evaluate the 
effect of cutting fluid on drill life, 
torque and thrust, tests were carried 
out with the following cutting fluids 
(1) Five parts soluble oil, one part 
mineral oil at 1:3 dilution. 
(2) Five parts soluble oil, one 
mineral oil at 1:5 dilution. 
Soluble oil at 1:3 dilution. 
(4) Soluble oil at 1:5 dilution. 
(5) Soluble oil at 1:10 dilution 


635 
700 


40-75 
52-75 


part 


Fig. 2. Drilling machine with dynamometer and recording unit 


(6) Soluble cil at 1:20 dilution 

(7) Sulphurized neat oil, 

(8) Dry 
The test results for the cutting fluids 

in the above order were 

Cutting § Drill life Torque ‘Thrust 
fluid inches Ib-in Ib 
(1) 38-4 32.0 410 
(2) 20-8 52.75 530 
(3) 20-8 42.0 465 
(4) 1-6 43.5 510 
(5) 1-5 37.5 470 
(6) 0-8 47.0 520 
(7) 3-6 43.5 335 
(8) 0-5 68-5 710 
Helix angle tests. Drills with 10, 25 

and 42 deg helix angles were tested; the 

results were 

Helix Drill life 

angle inches 
10 5-5 


Torque ‘Thrust 
Ib-in Ib 
§2:5 725 
25 37 0 33.5 495 
42 10) 67-5 595 
It is considered probable that drill life 

would have been increased by using a 

lower cutting speed and a lower feed 


Table Ili. Comparison of torque and thrust 
when drilling steel En 308 and titanium 
alloy Ti 150A 


Average Average 
Torque Thrust 
Ib. in. Ib. 


Material 





Steel En 30B , 295 


Titanium Ti 
150A 455 





Fig. 4. Photo-micrograph taken on the wall 
of a satisfactorily drilled hole 


rate than those found to be most suit- 
able during the test series. However, it 
was not thought that any useful purpose 
would be served by using cutting speeds 
and feed rates that would 
have resulted in a penetra- 
tion rate of less than 1 in 
per minute. In _ drilling 
titanium the most severe 
condition occurs as the drill 
breaks through, and since 
through holes were drilled 
in these tests, longer drill 
life may be expected when 
blind holes are being drilled. 


Conclusions 

The conclusions 
from these tests are : 
(1) Drill point angle and 

relief angle have marked 

effect on drill life. The 

best results are obtained 

by using 105 deg point 

angle and l0deg relief 

angle. 

Drills with 25 deg helix 

angle give better results 

than drills with 10 deg or 42 deg 

helix angles. 
(3) There was a marked reduction in 


drawn 


“THE protection of workers from 

disease and accidents is recognized 
as a matter of great importance in 
British industry, and all progressive 
organizations make every effort to 
apply and enforce the necessary pre- 
cautions. Nevertheless, there is still 
need for more intensive propaganda on 
the subject, 

For this reason there should be 
a ready welcome for “Safety in 
Industry: An Introduction to the 
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drill life when cutting speeds above 
64{t/min and feed rates above 
0-0014 in/rev were used. 

Of the cutting fluids tested, that 
onsisting of one part mineral oil, 
five parts soluble oil and eighteen 
parts water gave the best results. 
With this fluid the drill life was ten 
times greater than was obtained 
with a sulphurized neat oil and forty 
times greater than obtained with a 
soluble oil at 1:20 dilution. 

There was no evidence to suggest 
that difficulties in drilling and facing 
titanium alloy TilSOA were asso- 
ciated with work hardening charac- 
teristics of the material. 


Appendix 

lo determine whether titanium alloy 
Ti 1SOA work-hardened during mach- 
ining, Vickers diamond hardness read- 
ing and Tukon  micro-hardness 
readings were taken on the walls of 
holes in which drill failure and rubbing 
had occurred and also where the drilling 
had been satisfactory. Vickers hardness 
readings showed very little variation, 
the average hardness for both types of 
drilled surface was 440D.P.N. (1 Kg 
load). This was an increase of 70 D.P.N. 
above the average hardness reading 
taken on the surface of a specimen sec- 
tioned at 90 deg to the parted-off surface. 


Fig. 3. Ring type cutting fluid distributor 


Fig. 4 shows a _ photo-micrograph 
taken on the sectioned edge of a hole 
that was drilled satisfactorily, while 


SAFETY IN INDUSTRY 


Protection of Personnel,” by D. I. 
Macfarlane, published for Machine 
Shop Magazine by Iliffe and Sons Ltd., 
Dorset House, Stamford St., London, 
S.E.1 at 7s. 6d. (postage 3d.). It is a 
general introduction to the subject and 
gives details of means whereby plant 
and premises can be made safer and 
personnel protection more effective. 
Ihe special dangers of rotating 
very and the need for efficient 
presses are well brought 


machu 
guards on 
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Fig. 5. gery bo of the wall of a 
hole in which drill failure and rubbing 
occurred 


Fig. 5 shows a photo-micrograph of the 

sectioned edge of a hole in which 

severe drill failure and rubbing 

occurred. Although this 

latter condition is conducive 

to work-hardening, only 

some distortion is shown by 

the surface layer, the grain 

structure of the material 

being virtually unchanged. 

Micro - hardness _ readings 

taken on these specimens are 

given in Table II. They give 

no indication of work-hard- 

ening on the distorted layer. 

To give some indication 

of the relative machining 

characteristics of titanium 

alloy Ti 150A, drilling torque 

and thrust were measured 

when drilling 4} per cent 

nickel-chrome -molybdenum 

steel En 30B (sub-critically 

annealed). The same cutting 

conditions were used for 

each material and the aver- 

age torque and thrust are 

given in Table III. It will be seen 

that torque and thrust were 50 per cent 
higher in drilling titanium. 


out. Methods of controlling dust and 
fumes are discussed in some detail and 
the types of modern protective clothing, 
boots and helmets are appraised. 

Consideration is given to the preven- 
tion of skin diseases and to methods 
of protecting the eyes. Finally, the 
important question of good lighting 
and flooring, both can greatly con- 
tribute to workers’ safety, are discussed 
and attention is drawn to relevant 
sections of the Factories Act. 
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TIN-ZINC ALLOY PLATING 


A Corrosion-Resistant Coating for Steel ( omponents 


use for the protection of steel 

against corrosion arising from 
exposure to the atmosphere. Under 
ordinary conditions steel is anodic to 
tin and cathodic to zinc. Since tin is 
resistant to atmospheric corrosion a 
continuous coating should afford per- 
manent protection but commercial 
coatings, either hot-dipped or electro- 
deposited, are relatively thin and 
almost invariably porous. As no 
method of ensuring freedom from 
porosity in such thin coatings has been 
evolved, zinc is more favoured for steel 
protection out-of-doors although it is 
not ideal for the purpose. Zinc protects 
by a sacrificial action, being itself 
consumed in the process, and inevit- 
ably rusting will commence after a 
certain amount of the zinc has been 
consumed. Obviously, a reduction in 
the porosity of tin coatings or in the 
rate of attack on zinc coatings would 
ensure more lasting protection of steel. 
It was known 
that electro- 
deposited alloys 
are usually’ of 
finer grain struc- 
ture than their 


Be tin and zinc are in general 


Composition 

It is claimed that the greatest 
measure of protection is afforded by a 
plate alloy having a zinc content of 
approximately 25 per cent. With either 
a lower or higher proportion of zinc 
the protective properties are slightly 
lessened but over a fairly wide range 
of composition satisfactory protection 
is assured. As the zinc content is 
increased the plate becomes less easy 
to solder and the colour js gradually 
changed from white to grey. Further- 
more, additional care is necessary in 
the bath to ensure smooth dissolution 
of the anodes. For practical working it 
is recommended that the upper and 
lower limits of the zinc content should 
be respectively 30 per cent and 20 per 
cent. 

For many purposes a plate thickness 
of 0-0005 in is adequate. A thickness of 
0-0003 in should be regarded as the 
practical minimum as thinner plate 
tends to become porous, This minimum, 


HEeEEE 





components de- 
posited under 
comparable con- 
ditions and, con- 
sequently, it was 


= 


- 








to be expected 
that the alloying 
of tin with zinc 
would possibly 
lead to 





first investigated 
by the Tin Re- 
search Institute 
during the war 
period when alternatives to nickel were 
being sought for steel protective coat- 
ings. It was established that tin-zinc 
alloy coatings of suitable composition 
had excellent corrosion-resistant pro- 
perties. As deposited, the alloy has a 
matt surface of a silvery-white colour 
and can readily be polished to a high 
lustre. It was found impracticable to 
deposit tin-zinc alloys from acid solu- 
tions as the deposition potentials, tin 
—(0-14 volts and zinc —0-76 volts in the 
Electro-Chemical Series, are too far 
apart to permit co-deposition as an 
alloy of fixed composition, except 
under rigidly imposed conditions. All 
tin-zinc alloy plating, therefore, is 
carried out by using alkaline solutions 
in which the two metals exist as 
complex ions. The process is patented 
by the Tin Research Institute, Patent 
No. 548,009, but in accordance with the 
usual policy of the Institute is freely 
available to users. 


water rinse 


a reduc- i N av 
tion in porosity. 
The subject was 


ae 


A—Trichlorethylene degreaser ; B-——Sulphuric acid pickle; C-——Cold water rinse; D—Alkaline electrolytic cleaner; 
E—Cold water rinse; F—Sodium cyanide dip; G—Tin-zinc bath, 900 gal; H 
water rinse; K—Cold water rinse; L—Passivating solution; M—Cold water rinse; N-——Cold water rinse; P-—Hot 


Layout of plating baths and auxiliary tanks for tin-zinc alloy plating 


however, may be sufficient provided it 
is intended to passivate the plate. If 
required to withstand severe outdoor 
conditions, say in an industrial area, 
the thickness of the deposit can with 
advantage be increased to 0-001 in. 


Electrolyte 

What is, in effect, a mixture of the 
sodium stannate tin-plating bath and 
the zinc cyanide zinc-plating bath 
forms the solution for tin-zinc alloy 
plating. In addition to the two metal 
salts, therefore, it contains free sodium 
hydroxide and free sodium cyanide. The 
bath composition recommended is as 
follows : 
Tin (added as sodium 

stannate) 50 
Zinc (added as zinc cyanide) 0-4 
Total cyanide (expressed 

as sodium cyanide) 4.4 
Free sodium hydroxide 

(caustic soda) 


oz/Imp. gal 


0-7-1-0 


Tin-zine bath, 1,500 gal; J 


The figure for total cyanide includes 
the sodium cyanide added in making up 
the bath —40z per gal — and the 
sodium cyanide equivalent of the 
cyanide in the zinc cyanide. Actual 
quantities of sodium stannate and zinc 
cyanide required to make up the bath 
will depend on the respective metal 
contents. Suitable brands of stannate 
should contain not less than 38 per cent 
of tin; zine cyanide usually contains 
about 55 per cent of zinc. 


Equipment 

The plating tank should be of mild 
steel with joints welded on the inside. 
It may be heated by gas, steam coils, 
or electricity and an easily read thermo- 
meter should be permanently installed. 
A thermostatic control is desirable to 
maintain the bath at a temperature of 
65 deg C with a tolerance of +2 degC. 
To avoid the deposition of tin-zinc on 
the tank walls, and to reduce the 
chemical action of the electrolyte on the 
steel, an insulat- 
ing lining of 
rubber or glass is 
required. A_ hard 
alkali - resistant 
rubber is most 
suitable but 
entails either 
internal heating 
by steam coils or 
electric immer- 
sion heaters, or 
external heating 
by means of a hot 
water jacket. 
Panels of  rein- 
forced glass are 
satisfactory but, 
as they are slowly 
attacked by the 
sodium _ hydrox- 
ide, they need 
replacement at intervals. 

In the interests of health, exhaust 
equipment must be provided to extract 
the vapour which is evolved from the 
surface of the solution while the bath 
is in operation. Under normal working 
conditions, the operating voltage will be 
within the range of 3-5 to 4-5 volts, but 
higher voltages are required for barrel 
plating. If the anodes are to be filmed 
in position in the bath, at least 6-0 volts 
should be available. Anodes are chill 
cast in an alloy of 75 per cent tin and 
25 per cent zinc, and preferably are of 
oval or rectangular section not exceed- 
ing 4 in wide. 


Cold 


Preparation of bath 
The tank is two-thirds filled with 
softened or distilled water and heated 
to 65degC. In the following order are 
added the sodium cyanide, sodium 
hydroxide and zinc cyanide. At this 
stage the solution should be clear and 


M 





Typical clutch and brake components pr¢ 


the sodium stannate is added and its 
dissolution aided by stirring. The solu- 
tion is then made up to its correct 
volume by the addition of water and a 
check analysis is taken. Should any 
adjustments be necessary, any additions 
of sodium stannate or zinc cyanide 
should be dissolved externally in some 
of the hot electrolyte before they are 
added to the bath. At ajl times the 
solution must be maintained in a clean 
condition and free from suspended im- 
purities that can cause rough deposits 
Should the solution be contaminated 
with solid particles it may be filtered 
through carbon or allowed to settle over 
a week-end and the clear liquor 
decanted into a second tank. Siliceous 
material should not be used as a filtering 
medium as the silica will dissolve in the 
solution and cause rough work. 

It is of major importance that the tin 
dissolved from the anodes enters the 
bath in the stannate (quadrivalent) and 
not in the stannite (bivalent) form. This 
is ensured by maintaining the anodes in 
the correctly filmed condition. Filming 
is dependent initially on a relatively 
high current density at the anode, while 
maintenance of the film during plating 
depends upon holding the current 
density within prescribed limits. When 
filmed correctly, the anode has a clean 
greenish-yellow colour but if in- 
correctly filmed it appears a dirty grey 
or black. When electrolysis is stopped 
the film will remain for a short time 
but will eventually be lost and there- 
after tin will enter the bath chemically 
as stannite. Accordingly, anodes must 
be lifted out of the bath if operation is 
to be suspended for any considerable 
time. Should stannite be allowed to 
enter the solution its presence will be 
revealed by a rough grey deposit on the 
work, Correction can be made by an 
addition of sodium peroxide, which will 
oxidize the stannite in the tank to 
stannate, Sodium peroxide reacts 
violently with the electrolyte and must 
be used with caution. About 15g is 
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tected by tin-zinc plating 


sufficient to oxidize 100 gal of 

lyte but the treatment can be 

ted if heavy contamination has 

irred 

ile plating, it is desirable that the 

inode to cathode ratio should be 1:1 

or slightly greater so that as much metal 

is being passed into the bath as is being 

deposited from it on to the work. It 

follows that the surface area of the work 
be accurately computed. 


Preparation of work 

essential that all traces of rust, 

r grease be removed from the 
before it enters the plating bath. 
ind scale can be removed by an 
ickle and work free of rust or scale 
need only be degreased. Organic vapour 
degreasers are useful if the work is con- 
taminated with mineral oil but whether 
methods are applied or not, all 


Rust 


if 
ac 1G } 


sucn 
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initially greasy work should finally be 
cathodically treated in a hot alkaline 
solution, for example, sodium phosphate 
and sodium metasilicate. Satisfactory 
deposits cannot be made over large 
areas of solder, or on lead or high-lead 
alloys. In such cases the work should 
first be given a flash copper plate in a 
cyanide bath or blistering may occur. 


Plating operation 

Current through the work should be 
adjusted so that the density lies in the 
range of 10-30 amp/ft*. At a current 
density of 15 amp/ft* the time required 
to deposit tin-zinc to a thickness of 
0-0005 in is 33 min. No advantage can 
be gained, in still solutions, by operating 
at cathode current densities greater than 
30 amp/ft*, because above that value 
there is a fall in cathode efficiency. 

The composition of the deposit is not 
significantly altered by changes of 
current density or bath temperature 
within the stipulated limits. The tin 
content of the bath can be permitted to 
vary appreciably without affecting the 
composition but the zinc content must 
be maintained within fairly close limits. 
Minor departures from the specified 
amount of zinc in the bath can be com- 
pensated by adjusting the sodium 
hydroxide content. An addition of 
sodium hydroxide to the solution at the 
rate of 0-16 oz/gal leads to an increase 
of approximately 1-5 per cent in the 
zine content. 

When the bath is working the anodes 
and cathodes should be kept in balance, 
as previously mentioned. Some loss of 
metal content is inevitable through 
drag-out but an excessive loss of tin 
indicates a low anode efficiency. The 
remedy is to increase anode area or, 
conversely, to decrease anode current 
density. After a considerable period in 
use the solution will accumulate sodium 
carbonate as a result of breakdown of 
cyanide and absorption of carbon 
dioxide from the atmosphere. Excess 


The halves of a fuel tank are plated internally and externally before being assembled and 
soldered 
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carbonate can be removed by allowing 
the solution to cool, when it will 
crystallize out. The crystals will form 
on a tray of iron wire gauze and can 
then be lifted out or, alternatively, they 
can be removed from the tank after 
decanting the liquor, as described 
earlier. 

Tin-zine electrolyte has a throwing 
power almost as good as that of the 
sodium stannate tin-plating electrolyte. 
Most hollow work can, therefore, be 
plated on the inside surface without the 
need for internal anodes. Typical 
examples successfully plated with 
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ing. Passivation of the coating can be 
effected after rinsing by immersing the 
work in a 2 per cent chromic acid 
solution. The time required can vary 
from 15sec at 50degC to Ssec at 
80 degC. Higher temperatures and 
longer periods of immersion give better 
protection but may produce a yellowish 
discoloration. An addition of 0-5 per 
cent of chromic sulphate will yield a 
uniform yellow colour. A_ further 
rinsing is necessary after passivation 
and must be efficiently thorough if the 
work is spot-welded or has lapped 
joints, 


FULL WEATHERING TESTS ON COATINGS 0-0005 in THICK 


Coating Atmosphere 


Rust 
(coverage) 
months 


Rust 
commencement) 
months 





Zinc Industria} 
Tin-zinc a 
Cadmium ” 


2 80 per cent 
100 per cent 
100 per cent : 





Zinc Suburban 
Tin-zinc ” 
Cadmium - 





Zinc Marine 
Tin-zinc - 
Cadmium 9» 


external anodes had an open bore 34 in 
diameter and 22in Jong and a blind 
bore 3 in diameter and 6 in deep. 

Barrel plating can be carried out but, 
as the deposit tends to become enriched 
with tin as a result of agitation, the 
composition of the electrolyte must be 
modified. An increase in the amounts 
of zinc, total cyanide and sodium 
hydroxide will be necessary to an 
extent determined by the design of the 
equipment. Generally, the perforated, 
immersed type of barrel and external 
anodes is preferable to the open barrel 
with internal anodes. 


After-treatment 
As the electrolyte has a solvent action 
on the deposit, it is essentia] that the 
plated work is given a thorough rins- 


OME aspects of diesel engine noise 

are discussed in a paper entitled “A 
Practical Noise Reduction Treatment 
for Diese] Engines,” by J. E. Ancell, in 
the Acoust. Soc. Amer. Journ., Novem- 
ber, 1953, Vol. 25, No. 6. In com- 
parison with the noise spectrum of 
older slow-speed diesel engines, that of 
modern high-speed units peaks in the 
middle-frequency range. 

Control and reduction of engine noise 
have been investigated on an eight 
cylinder stationary engine of 1,280 h.p. 
A survey of the noise emitted at 
different locations around the engine 
was made with a sound-level meter and 
octave-band filter. A microphone in the 
throat of an exponential horn was con 
nected to these instruments and, by 


cent ¢ 
cent 
cent 


37 10 per 
14 100 per 
8 100 per 


33 10 per 
18 100 per 
21 70 per 


cent 
cent 
cent 


Properties 

Tin and zinc form a eutectic system 
and electrodeposited alloys consist of 
the eutectic plus some free zinc. The 
eutectic melts at 200 deg C and a 75/25 
alloy coating will be completely melted 
at about 280 deg C. It follows that the 
melting point of the eutectic must be 
considered in connection with any 
stoving finish that it may be intended 
to apply over the coating. 

In theory, tin-zinc should have a 
hardness between the values for tin and 
for zinc but as the electrodeposited 
alloy is very fine grained it is harder 
than would normally be expected. ‘The 
Vickers D.P.N. of a relatively thick 
deposit is about 37. Tin-zinc coatings 
are very ductile and will withstand 
severe deformation without damage. 





DIESEL ENGINE NOISE 


using it in conjunction with tightly 


fitting earphones, it was possible t 
listen to the noise in any desired octave 
band. It was found that major sources 
of medium- and high-frequency noise 
were the crankcase walls, air intake and 
exhaust pipes. 

Experimental noise reduction cover: 
were made and placed over ‘various 
engine parts. At high frequencies, these 
reduced direct sound from the parts by 
about 10 db and enabled approximate 
octave-band spectra of the noise sources 
to be obtained. The exhaust manifold 
was found to be the loudest source; 
next in order of severity were the inlet 
manifold and fuel injection areas. It wa: 
decided to design sound-insulating 
covers that could be applied to engines 


They possess good anti-friction pro- 
perties and are useful on rubbing sur- 
faces. If lubricated they can support 
relatively high loads. Solderability is 
excellent. The surface lasts indefinitely 
in condition and if free from grease 
requires no preparauion. 


Corrosion resistance 

lin is resistant to dulling indoors and 
to corrosion under humid conditions 
but rust will form at the pores of a tin 
coating. Zine protects steel at pores 
but is easily dulled and in humid con- 
ditions corrodes with a bulky white 
formation that may affect the operation 
of mechanical or electrical devices, ‘Tin- 
zine coating prevents corrosion at pores, 
resists dulling, and the corrosion pro- 
duct in moist atmospheres is compact 
and adherent. 

In open exposure to weather the alloy 
coating is unable to prevent rust for as 
long as zinc but, except in marine 
atmospheres, is superior to cadmium, 
Once rusting has commenced it spreads 
more rapidly with cadmium than with 
tin-zine. 

The protection given by tin-zinc 
coatings is most valuable in applications 
involving humid conditions and parti- 
cularly in those in which a deposit of 
attractive appearance js desired, ‘Tin- 
zinc cannot rival zinc for the outdoor 
protection of steel, but is superior to 
zinc in an environment of continuous 
humidity Easy solderability, also, 
makes it preferable to zinc for many 
purposes. As compared with cadmium, 
tin-zinc is cheaper and affords superior 
protection to steel in industrial 
atmospheres 

Although generally used for steel 
protection it can be applied to brass 
and most other high-copper alloys. It 
cannot be deposited directly on alu- 
minium or zinc-based alloys, Polished 
tin-zinc is used as an alternative to 
nickel-plated finishes. It is, however, 
liable to finger-marking and staining by 
the condensation of discrete water 
drops. Where this susceptibility is a 
disadvantage it can be mitigated to 
some extent by passivation treatment, 


already in service. Such covers should 
be sealed tightly to prevent leakage of 
airborne sound, isolated from engine 
vibration to prevent their acting as 
secondary noise sources, and lined with 
sound-absorbing material. 

The overall noise level at a distance 
of lft from the engine was reduced 
from 108 to 99 db. In the octave bands 
above 150 c/s, reductions ranging from 
8 to 12 db were obtained. At a distance 
of 6ft from the engine, reductions 
from 102 to 98 db in overall noise level, 
and of about 4 to 5db in all octave 
bands above 300c/s were obtained 
Total loudness at 6ft was 220 sones as 
against 320 sones with the covers 
removed. 
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SHAFT INSPECTION 


A Gauge for Checking the Dimensions and Locations of Slots 


tities of mild-steel change-gear 

shafts of the type shown in Fig. 1, 
particularly stringent machining and 
inspection requirements had to be 
observed in order to ensure the most 
uniform and accurate interchange- 
ability of parts, coupled with maximum 
economy on inspection operations. 

The ground cylindrical shaft shown 
at Fig. 1, is flattened at each side of 
the left-hand end for an equal depth 
and length to form an integral rec- 
tangular web lying central with the 
shaft axis. Hole ‘a’ is drilled and 
reamered centrally through this web 
and is disposed perpendicular to the 
length axis of the 
shaft. Around the 
shaft is an annu- 
lar groove ‘b’ of 
U-shape as shown, 
having the curva- 
ture at the root 
truly circular. The 
right-hand end of 
the shaft has the 
long shallow flat 
*c’ machined on 
one side. This is 
set in exact align- 
ment and paral- 
lelism with the 
length axis of 
the component. Three vee-slots are 
machined into this flattened side. All 
are formed at exactly 90 deg included 
angle, with the respective sides dis- 
posed 45 deg to the length axis of the 
shaft. The first two slots ‘d’ are 
identical in depth and maximum 
width; slot ‘e’ is made slightly larger 
on these two dimensions. 

The numerous inspection problems 
occurring with this turned shaft proved 
particularly troublesome and _pro- 
tracted in their solution, because of 
the very fine tolerances applying to 
the following dimensions, forms and 
locations. These are briefly sum- 
marized as follows:— 

(1) Hole ‘a’ had to be checked for 
diameter; its centralized location in 
the width of the flattened web, and 
for lying perpendicular to the 
length axis of the shaft. This hole 
was of critical importance for 
mounting the shaft 
at assembly and 
tolerances on all the 
above points were 
very fine. 

The location of 

annular groove ‘b’ 
at distance ‘f’ from 
hole ‘a.’ The depth 
and = semi - circular 
form and root 
diameter of the 


[: the manufacture of large quan- 
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groove had also to be maintained 
to closest limits. 
Dimension ‘ g’ running from centre 
of hole ‘a’ to the centre of the 
first vee-slot ‘d,’ and the spacings 
of the remaining two vee-slots on 
dimensions ‘h’ and ‘j.’ The angu- 
larity of the sides of these slots 
was ensured by the milling opera- 
tion, but their depths and perpen- 
dicularity with the shaft axis had 
to be inspected and held to fine 
tolerance, 
)It was also vitally necessary to 
gauge the accuracy of vee-slot 
ilignments in a transverse direc- 
tion across the flattened portion ‘c.’ 
pchnsciisamilien 


r 


wy 


Fig. 1. Change gear shaft 

When production was started on the 
first large batch of these shafts, 
endeavours were made to check all the 
foregoing critical features by means of 
an ordinary flat profiled-plate gauge of 
the conventional kind shown in Fig. 2. 
The gauge was made from } in thick 
ground gauge steel, machined and 
filed to the correct profile shape on the 
contact edge as shown. With this 
gauge an internal square side A at the 
left-hand side is employed as the 
register face for bearing against 
the shoulder on the web portion of the 
shaft in the manner illustrated. The 
profiled contact edge of this gauge was 
provided with an integral U-shaped 
projection B for engaging within the 
annular groove ‘b’ in the workpiece. 
Three vee shaped projections C were 
also provided for checking the vee- 
slots ‘d’ and ‘e’ respectively. 

Considerable practical objections 


y) 


Plate gouge 
x 
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and serious inaccuracies were asso- 
ciated with the use of this type of 
gauge. In the first place, the operator 
found it to be of little use for checking 
the progress of the machined form 
during the machining operation, since 
the gauge could only be applied in 
reliable manner when the hole, groove 
and slots had been formed practically 
to full size, and substantially to the 
correct locations. 

However, the chief limitation of this 
profile-plate gauge lay in the fact that 
it did not determine exactly where 
inaccuracies occurred with the res- 
pective groove and slots; or indicate 
the precise amount of any error arising 

therewith or with 
a any single for- 
mation. 

It will be appre- 
ciated that such 
inaccuracies could 
easily arise in 
respect of the 
location, depth, 
transverse align- 
ment and form of 
any or all of the 
vee-slots and 
groove. Thus 
cumulative error 
in regard to their 
pitch-spacings or 
from the shoulder face A of the 
gauge could be considerable. Further- 
more, the manipulation of such a 
profile gauge proved tedious and 
involved liberal use of “feeler gauges” 
and much “sighting” or “blueing” of 
the shaft to determine proper agree- 
ment of shaft forms. Therefore, 
inspection by this means was ex- 
tremely protracted, demanding great 
care and much time, and the results 
obtained even then were disappoint- 
ingly inaccurate. 

To ensure the required degree of 
precision on all these shaft portions 
and greater reliability in gauging, a 
gauging fixture of the comparatively 
simple design shown in Fig. 3 was 
developed and applied to this job with 
great success. This is a composite 
type gauge, designed to check all the 
features, already enumerated, at a 
single setting of the shaft. 

This gauge is ex- 
tremely simple in con- 
struction and application 





/ 








\ 
ti, 


to a shaft component. 
It is self-contained and 
requires no other mea- 
suring tools or acces- 
sories other than an 
ordinary micrometer. 
Its use is practically 





Fig. 2. Original profile plate gauge for checking the shaft shown in Fig. 1. 


foolproof and it was 
found in practice that 
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Fig. 3. Special gauging fixtures developed for quickly and accurately checking the shaft 
shown in Fig. 1 


a shaft could be gauged in less than 
one-fifth the time required to check 
with the original flat profiled-plate 
gauge, and with more accurate results. 


The design and construction 
of the gauge 

Fig. 3 clearly depicts the unusual 
design features and mode of operation 
of this interesting gauge. The steel 
tee-shaped body A is case-hardened 
ali over and ground on_ various 
surfaces. The body is composed of 
three integral limbs, each of rectan- 
gular cross-sectional shape, with the 
broadest portion B_ located near 
the left-hand end. All four sides of 
the long rectangular limb to the right 
of and normal to portion B are ground 
flat and parallel to close limits. 

The extreme right-hand end of the 
body is affixed permanently to the 
stepped side of column C, which is 
secured by screw D and dowels, to lie 
parallel with portion B at the opposite 
end. Column C is the same length as 
member B. Both B and C are fastened 
to the top of the rectangular base-plate 
E. Four hold-down screw holes F are 
machined through this base, one at 
each corner for fastening the whole 
gauge to a bench or stand. 

The upright limb B and column C 
are bored exactly in line, co-axial with 
the base-plate for the guide-hole G 
into which shaft X is a close sliding 
fit. When mounted in these holes the 
axis of the workpiece lies parallel with 
the long rectangular limb of the body 
located above it, and central in the 
width of that limb as depicted in the 
front elevation and lower plan views. 


Location of the component X in the 
correct endwise relationship in the 
gauge is effected by the hardened and 
ground setting-pin H, which slides 
accurately through a hole in the body 
portion extending to the left of upright 
limb B. The lower reduced end of 
this pin is ground 0-001 in. less than 
the nominal diameter of hole ‘a’ in 
the shaft X to fit closely therein. 
Retainer-pin J is a press-fit in a cross- 
drilled hole through the body and 
bears very lightly upon the shallow 
flat formed on the adjacent side of the 
setting-pin. This permits the setting- 
pin to be moved up and down for 
engaging or disengaging with hole ‘a,’ 
but prevents it from being completely 
withdrawn from the body. The setting- 
pin H is accurately located to lie 
exactly coincident with the vertical 
centre axis of holes G, and perpen- 
dicular to the length axis common to 
both holes. 

A hardened steel slider K is slotted 
on its upper side to fit the rectangular 
horizontal limb of the gauge body. It 
is retained thereon by the hardened 
steel keep-plate L secured to its top 
side by four screws M (see lower plan 
diagram). Mounted thus the slider 
piece should move easily along the 
body, but with an absence of any 
sideplay or slackness. Normally, this 
member has to slide only a very small 
amount, not more than a fraction of 
an inch according to the error occur- 
ring with the location of annular 
groove ‘b’ in workpieces being gauged. 

Slider K is slotted a certain depth 
on its underside to clear the top of 
component X mounted in holes G. 
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To permit the sidewalls of the 
slotted portion to straddle the 
shaft with equal clearance of 
‘y in, the width of this slot is 
about 1's in greater than the shaft 
diameter. The two sidewalls are 
_ cross-drilled to precision limits 
for the in-line holes into which 
setting-pin N is slidably fitted. 
This pin has a diameter 0-001 in 
less than the width of annular 
groove ‘b’ to be gauged. The 
height setting of pin N relative 
to the horizontal centre axis of 
holes G and work X is deter- 
mined to fine tolerances, When 
the groove is formed to the correct 
width, depth and _ root-curvature, 
setting-pin N is readily insertible into 
its guide holes in the sidewalls of the 
slider. It will also be lightly in contact 
with the sides of the annular groove; 
but its underside should preferably 
clear the root of the groove by 0-002 to 
0-003 in. 

Keep-plate L has an integral boss O 
on its upper side, This is drilled 
axially in line with the horizontal 
centre axis of holes G to receive the 
hardened and ground flush-pin P, 
which is tightly locked in place by 
screw Q. The flush-pin projects an 
equal amount each side of the boss. 
Each projecting end of the flush-pin 
slides smoothly through an in-line hole 
machined into the upright web of the 
right-angle bracket R, located one at 
each side of the slider as shown. Each 
bracket is press-fitted into a shallow 
slot S cut across the top of the hori- 
zontal limb of the body, and is secured 
by screw T. The brackets are situated 
sufficiently apart to allow slider K to 
have about ‘in sliding movement. 

When annular groove ‘b’ is at the 
correct distance ‘f’ from hole ‘a,’ 
each end of the flush-pin lies level 
with the outer vertical side of its 
respective bracket. These sides of the 
brackets are ground dead flat and true. 
Very shallow steps are machined 
diametrically across each end of the 
flush-pin, the depths corresponding to 
the high and low limits permissible on 
length dimension ‘f.’ These stepped 
portions of the pin are ground and 
lapped perfectly flat and left sharp- 
edged. 

Vee-slots ‘d’ and ‘e’ in the work- 
piece X are simply gauged by means 
of the hardened and ground steel 





blocks U, which are slidably fitted 
within elongated rectangular slots 
machined through the horizontal limb 
of the body, at the required centre 
spacings. The blocks are fitted to 
move up and down, but without side- 
play. The lower end of each block is 
tapered to suit the form and size of its 
particular vee-slot in the workpiece. 
Each block is prevented from falling 
out of the gauge body when the device 
is not in use, by means of a cross- 
located pin V, the side of which bears 
against a shallow flat W cut on the 
contiguous side of the block as shown 
in the upper elevation diagram. 

The uppermost end of each block is 
slightly stepped according to the limits 
applying to the vee-slot in the work. 
If such vee-slot is machined the 
correct depth and is in the proper trans- 
verse relationship, the extreme upper 
end of the relevant block will lie level 
with the top of the body limb when 
its lower tapered end is snugly engag- 
ing in the vee-slot in the shaft. 

The method of using this gauge will 
be clearly understood from the pre- 
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HE few motor car manufacturers 
in this country who continue to 


give every one of their products an 


individual road test are meeting in- 
creasing difficulties, since the rapid 
expansion of built-up areas and the 
very high traffic density present con- 
ditions which are far from being really 
suited for practical testing. The pro- 
cedure must include tests and observa- 
tion of brakes, gearboxes (including 
reverse gears), noise level of mechanical 
and body parts, road noise developed 
between the tyres and the road surface, 
suspension and fuel consumption, 


Test procedure 

To be of maximum value all such 
tests should be strictly comparable one 
with another. However, on a busy 
public highway it is impossible to 
guarantee that the same stretch of road 
will be free for vehicle brake tests or 
that a suitable section of road with a 
particular surface will be sufficiently 
free from other noise-generating traffic 
to allow road noise to be checked in 
the vehicle under test. Therefore, it 
is obviously much better to have a 
private road circuit upon which con- 
ditions are strictly controllable. This 
is the solution that the Rover Company 
Ltd. have adopted. 

On company-owned land adjoining 
the main factory at Solihull, a test 
track, nearly 24 miles in circumference, 
has been constructed. All testing of 
Rover cars and Land-Rover general 
purpose vehicles will in future be 
carried out on this circuit, a specially 
built 20 ft wide road. Special sections 
of the road are reserved for brake 
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descriptions and the drawing, 

which shows a shaft mounted 

for gauging all the necessary 

id grooved portions. When first 

ng the shaft, pin Q is with- 

from slider K to allow the 

piece to pass into holes G. If the 
»-pin H cannot be freely inserted 

hole ‘a’ it indicates that the hole 

er drilled too small, is seriously 
perpendicular, or is offset from 

the true centre of the flattened web. 
If the pin can be entered easily into 
hole ‘a’ the shaft is then automatically 
positioned for checking groove ‘ b.’ To 
make this check, the setting-pin Q is 
replaced in the sidewalls of slider K, 
so being passed through the upper 
portion of the annular groove. If the 
groove is machined too narrow or too 
hallow the pin cannot be inserted 
through both sidewalls of the slider, 
and the error is immediately revealed. 
When the pin has been placed 
properly in position, slider K will have 
been moved slightly along the hori- 
imb of the body according to 
Thus the 


zontal 
the location of the groove. 


ROAD TESTING 
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extent to which the groove location 
corresponds to the required dimension 
‘f’ is readily gauged by flush-pin O 
and the relevant side brackets R. This 
test will show both the extent and 
direction of any error, that is, whether 
the dimension ‘f’ exceeds the high 
limit or is short of the low limit. The 
three vee-slots are similarly checked 
in turn by the sliding flush-blocks U, 
to check their centre distance spacing 
and transverse location, etc. 

It will be specially noted that all 
features are gauged at a single setting 
of the shaft in the gauge fixture. The 
operation is performed very quickly, 
more reliably and with far closer 
accuracy than is possible by using a 
flat plate profiled gauge. This same 
principle of gauging and gauge design 
may be employed with equally satis- 
factory results with other types of 
shafts having a series of grooves, slots 
or notches. It will be found particu- 
larly useful for adoption with shafts 
or rods of very long length with which 
an ordinary plate profile-gauge could 
not be employed. 


w Test Track for Rover Vehicles 


ind gearbox testing, and several 
ire provided to allow adjust- 
to be made well clear of moving 
With the much quieter con- 
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meni 
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ditions as compared with public roads, 
the testers find it much easier to check 
for noise, and consequently the risk 
that something may be overlooked is 
very greatly reduced. 

Owing to the nature of the soil 
where the track is built, it was decided 
to make the roadway with a flexible 
base construction which would afford 
a certain measure of conformity to any 
subsequent movement of the sub-soil. 
One complete circuit measures 2-285 
miles. Traffic circulation is anti- 
clockwise because this enables the 
left-hand rule of the road to be 
observed more readily. There are six 
left-hand and four right-hand bends. 


Special sections 

Special test sections have not been 
built, and the Company emphasize that 
there is no intention that this track 
should in any way supersede the test- 
ing facilities available at the Motor 
Industry Research Association track at 
Lindley. However, this does not 
preclude the construction of special 
sections if experience shows they are 
necessary for the best possible test 
conditions for production vehicles. It 
is, in fact, probable that some such 
sections will eventually be developed. 

In the first year of operation the 
total test mileage will be in the order 
of 750,000. When the £3,000,000 
expansion plan recently announced by 
the Company gets into its stride, the 
annual mileage of vehicles under test 
will exceed 1,000,000. There is no 
doubt that this new development will 
ensure that the maximum benefits are 
obtained from the road tests. 
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THE FERLEC CLUTCH 


A Simple and Compact Magnetic Clutch, Developed to Provide 
Semi-Automatic Transmission for Private Cars 


N electro-magnetic clutch, suit- 
Az for application to private cars, 

has recently been introduced by 
S.A.F. Ferodo, Avenue de Grande 
Armée, 64, Paris. With this installa- 
tion, there is no clutch pedal: instead, 
control of the clutch is effected by a 
switch incorporated in the gear shift 
lever. This switch causes a relay to be 
energized to break the circuit to the 
electro-magnet the instant the lever is 
moved to change gear. When the 
change is complete, the supply to the 
relay is cut and the circuit to the 
clutch made again so that engagement is 
effected. 

The electro-magnet is formed by the 
flywheel, which is made of a special 
steel chosen for its good permeability. 
In its rear face there is an annular 
groove of large cross section to house 
the coil. The flux path, as viewed on a 
cross section, is through the metal 
surrounding the groove and is com- 
pleted by an armature ring that practi- 
cally closes the air gap on the open 
side of the groove. This ring is located 
against rotation relative to the flywheel 
by three trailing links, but is allowed a 
limited axial float. The links are of 
spring steel strip, disposed tangentially 
at intervals of 120 deg round its peri- 
phery; one end of each is bolted to the 
flywheel and the other to the ring eyes 
through which the bolts are passed are, 
of course, reinforced. 

When the circuit to the coil is 
broken, the ring is forced to the rear, 
away from the flywheel, by three light 
coil springs in compression. These 
springs are carried round pedestals, the 
front ends of which are pressed and 


The centre, or driven, plate is interposed between two spider plates. 


The Ferlec Clutch 


peened in holes in the flywheel. The 
rear ends of the pedestals pass through 
holes in the armature ring and are 
grooved to receive a circlip that forms a 
stop to limit the rearward movement of 
the ring. 

A presser plate is mounted on the 
armature ring. It might almost be 
described as a spider plate, since the 
three lugs for the bolts that secure the 
two components together are spaced 
at 120 deg apart round its periphery. 
The lugs are of angle section and fit 
over a spigot machined on the armature 
ring and hold the presser: plate clear 
of it. Another spider plate, also with 


plate, to the armature of the electro-magnet 


three lugs, is carried between the 
presser plate and the ring, but is so 
arranged that its lugs are between those 
of the presser plate and are spigoted and 
bolted to the flywheel. On the rear 
face of this plate is the ground area 
against which the centre, or driven, 
plate of the clutch is clamped by the 
presser plate to transmit the drive. 

The driven plate of the clutch has a 
sprung centre splined on to the primary 
shaft of the gearbox. Its friction facings 
are arranged in six segments with a 
radial gap between each. Centrifugal 
force causes air to flow away from the 
centre of the clutch through these 
gaps and so assists cooling. The facings 
are of a sintered, powdered metal 
which, because of its high thermal 
conductivity as compared with the 
asbestos types of material, also helps 
to keep the unit cool. These pre- 
cautions with regard to cooling are 
necessary because, under certain condi- 
tions, slip is allowed to take place to a 
greater extent than in more conventional 
clutches, 

Also mounted on the driven plate are 
three trailing tongues, of spring steel, 
tangentially disposed and spaced 120 
deg apart. One end of each tongue is 
riveted to the plate and the other 
carries a button. The tongues are set 
so that the buttons are pushed lightly 
against the presser plate. The drag 
thus caused ensures that when the 
clutch is disengaged the play in the 
system remains taken up, but it is not 
sufficient to cause the vehicle to creep 
forward. 

The electric circuit within the clutch 
is simple. Current from the electrical 


One is attached to the flywheel and the other, which is the presser 





system of the vehicle is fed through a 
carbon brush to an insulated slip ring 
on a sleeve extension of the rear of the 
presser plate. A flexible conductor 
strip carries the feed from the slip ring 
to an insulated terminal on the flywheel, 
and thence a connection is taken to the 
coil, The return is effected through 
another slip ring screwed on to the rear 
end of the sleeve extension on the 
presser plate. The carbon brush that 
bears on this slip ring is connected 
to an earthing terminal on the vehicle. 

From the accompanying illustration, 
it can be seen that the main components 
of the electrical system that serves the 
clutch are as follows. A swita. I, 
is incorporated in the gear shift lever, 
and another, I,, is mounted on the 
facia. ‘The third switch, I,, is con- 
nected by a linkage to the gear selector 
mechanism, It places in circuit either 
the group of resistances R, or the 
group R, of the rheostat R respectively, 
when the first and reverse, or the 
remainder of the gears are engaged. 
These resistances are arranged so that 
the current and therefore the strength 
of the electro-magnet is automatically 
adjusted to suit the gear selected and 
the throttle opening. 

The box A contains the following: 
the rheostat R, which is controlled by a 
linkage from the accelerator pedal; 
the resistance R,, which can be adjusted 
during service; a fixed resistance R, 
that is short circuited by a switch I, 
during part of the movement of the 
accelerator pedal; a relay C, which is 
controlled by the switch in the gear 
shift lever; and a condenser D to 
prevent arcing across the contacts of 
the relay. 


Principle of operation 

When the circuit to the coil is made, 
the magnetic force pulls the armature, 
and with it the presser plate, towards 
the flywheel. Thus, the driven plate is 
clamped between the presser plate and 
the spider plate. When the circuit 
is broken, the magnetic field collapses 
and the armature and presser plate 
assembly is returned rearwards, by the 
three coil springs, to disengage the 
clutch. 

Either one of two sources of current 
can be used, and the change from one 
to the other can be made at will by 
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means of the two-way switch I,. When 
the switch lever is moved to the right, 
which is the position for normal 
operation, the current is taken from the 
dynamo; when it is moved to the left 
the battery feeds the circuit. The 
lead from the dynamo is connected to 
the two-way distributor switch I,. 
This switch directs the output of the 
dynamo either to R, or to R, in the 
rheostat, according to which gear is 
engaged; the rheostat is so arranged 
that as the throttle is opened, the 
electrical resistance becomes progres- 
sively less. From the rheostat, the 
current passes through the resistance 
R,, and from there, across the contacts 
C, except, of course, when these contacts 
are opened by the relay circuits being 
made by movement of the gear shift 
lever. It then is taken through the 
switch I, to energize the electro-magnet. 


With the engine idling, before starting 


net, 


<r 
oT 
~ 


Electric control circuit 


away from rest, the output from the 
dynamo is inadequate to engage the 
clutch, even when the appropriate gear 
has selected. However, as the 
throttle pedal is depressed and the 
engine speeds up, the dynamo output 
increases until the clutch takes up the 


been 


The friction facings on the driven plate are of a sintered metal to conduct away the heat 


FEBRUARY 1955 


Control box installation in the Renault 4CV 


drive. Further depression of the 
accelerator pedal progressively reduces 
the resistance of the rheostat, so that the 
force holding the clutch in engagement 
is increased as the load is taken up. 
When the driver wishes to change up 
again, he simply moves the gear lever. 
This energizes the relay, which breaks 
the contacts in the circuit to the clutch; 
synchronization is effected by the cones 
in the gearbox. As soon as the gear 
lever is released, the clutch engages 
again. 

Downward changes are made in 
exactly the same manner. If a down- 
ward change is made with the throttle 
closed, the clutch slips because of the 
relatively high resistance of the rheostat 
R when the throttle is in this position. 
It is claimed that all changes can be 
made smoothly. To stop the vehicle 
it is mecessary only to release the 
throttle pedal and apply the brakes 
regardless of which gear is engaged. 
Since the clutch is engaged at all speeds 
down to idling, the engine can be used 
as a brake. 

In first or reverse gear, the torque 
that can be transmitted by the clutch 
at small throttle openings is limited 
by the resistance R,, so that acceleration 
from rest can be effected gently. On 
the other hand, the torque that can be 
transmitted when the other gears are 
engaged is governed by the resistance 
R,. The maximum torque capacity 
is less than that which can cause the 
wheels to spin. This arrangement 
has been adopted to prevent power hop 
and wheel spin, and thus to increase 
tyre life. 


Actuation in special circumstances 

The lever of the switch on the dash 
should always be to the right, except 
for emergency actuation. When it is 
in the left-hand position, the clutch is 
served by the battery, and the lamp B is 
lighted, There are three circumstances 
in which battery actuation may be 
necessary. One is to push- or tow-start 
the engine when the electric starter has 
failed, the second is to permit the 
vehicle to be driven to a service station 
in the event of dynamo failure and the 
third is to hold the vehicle stationary 
for a short time on a slope if the hand 
brake is ineffective. 
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For tow-starting, the switch is put 
in the intermediate position, in which no 
current can pass to the clutch. Then 
the appropriate speed is engaged, 
preferably second, and the vehicle is 
towed. When sufficient speed has been 
attained, the switch is moved to the 
left, to the “battery” position; this 
engages the clutch and turns the engine. 
The switch is then returned to the right. 

If the dynamo or regulator fails or 
the V-belt breaks, the clutch dis- 
engages. In the event of this happening 
while the car is being driven, the first 
indication is given by engine racing 
and, of course, the warning lamp or 
ammeter needle shows a discharge. 
In these circumstances, the vehicle can 
be driven with the switch in the 
“battery” position, but to declutch to 
change gear it is necessary each time 
to put the switch in the intermediate 
position. When starting from rest, the 
action of the clutch is softened by the 
resistance R,, which is placed in the 


[N a paper entitled “ Some Concepts 
of Knock and Anti-Knock Action,” 
by B. M. Sturgis, in an S.A.E. Preprint, 
August 16-18, 1954, the author states 
that it has been established that knock 
takes place in the part of the engine 
charge that is last to burn. Under 
sufficiently high conditions of temper- 
ature and pressure, the rates of the 
chemical reactions in the unburned 
charge increase and the very rapid 
burning causes a shock wave. This 
wave impinges on the cylinder walls, 
and produces the knocking sound. Any 
condition raising the charge pressure or 
temperature, or lengthening the time 
available for the reactions to take place, 
increases the tendency to knock. 

The chemical reactions leading to 
knock are discussed in detail. Oxidation 
of a fuel takes place in the following 
stages: (1) a preliminary period in 
which intermediates necessary for cool 
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circuit by the closure of the contacts I, 
during the initial part of the throttle 
movement from the idling position. 
This arrangement is necessary to 
compensate for the fact that the output 
of the battery, unlike that of the dynamo, 
is independent of engine speed. 

Even when the engine has stopped 
and the hand brake is ineffective, it is 
still possible to hold the vehicle 
stationary on a slope by placing it in 
gear and engaging the clutch by means 
of the battery. Before releasing the 
foot brake and stopping the engine, 
the appropriate speed is selected, that 
is, first or reverse, according to the 
direction of the slope, and the switch 
on the facia is put in the “battery” 
position. Then the engine can be 
stopped and the foot brake released. 
The resistance R, is calibrated to allow 
enough current to pass to engage the 
clutch firmly enough to hold the vehicle 
stationary; at the same time, it restricts 
the current flow and therefore reduces 





DETONATION 


flame formation are produced, (2) cool 
flame formation, (3) blue flame forma- 
tion immediately prior to auto ignition. 
Although hydrocarbon oxidation pre- 
ceding combustion is a highly complex 
reaction, the essential features appear 
to be the formation and decomposition 
of organic peroxides and the reactions 
of other decomposition products to 
form hydrogen peroxide, formaldehyde, 
and radicals having high amounts of 
energy. Tests showed that the knocking 
characteristics of hydrogen were similai 
to those of hydrocarbons, and it is 
thought that the reactions leading to 
knock are between simple substances 
containing hydrogen and oxygen. Pure 
carbon monoxide showed little reaction 
to knock under as nearly as possible 
anhydrous conditions. 

It was found that the formation of 
the critical concentration of hydrogen 
and oxygen-containing substances was 





N article entitled “A Study in 

Applied Physics: Locating the 
Piston Pin to Minimise Piston Slap,” 
by G. Burrell and F. G. Butler, has 
been published in the Gen. Mot 
Engng. Journ., November-December, 
1953, Vol. 1, No. 3. Audible piston 
slap such as occurs in a cold engine is 
caused by the piston moving from the 
minor-thrust to the major-thrust side 
of the bore near the top of the firing 
stroke. It depends on piston-to-bore 
clearance and the way in which the 
piston moves across the bore. The 
intensity of piston slap increases with 
increased piston-to-bore clearance, but 
the engineer’s task is to minimize slap 
with the maximum piston-to-bore 
clearance that may occur. 


PISTON SLAP 


In a cold engine, the piston-to-bore 
clearance depends on: (a) difference in 
expansion between piston and cylinder 
bore as the engine temperature is raised 
to full output conditions, (b) minimum 
allowable clearance with the engine 
operating at full output, and (c) engine 
wear. Aluminium pistons operating in 
iron or steel cylinders tend to accen- 
tuate the difference in expansion. The 
minimum running clearance must 
permit the maintenance of an oil film 
adequate to prevent metal-to-metal 
contact. 

It is explained that piston slap does 
not occur at the end of the exhaust 
stroke. Slap occurs at the top of the 
firing stroke if the bottom of the piston 
moves across the cylinder bore after 


the drain on the battery. Nevertheless, 
the manufacturers recommend that this 
method of holding the vehicle should 
be used only in an emergency and that 
the hand brake should be repaired as 
soon as possible. 

The resistance R, is incorporated to 
allow compensation to be made for 
wear of the friction facing. Such 
compensation is necessary because wear 
closes the gap between the flywheel 
and the armature ring, and thus tends 
to increase the fierceness of engage- 
ment. When the friction facings are 
new, the resistance is set at zero. 
The manufacturers state that in prac- 
tice, adjustment to increase the resist- 
ance as wear takes place is only neces- 
sary every 6,000 to 7,000 miles. When 
all the available adjustment has been 
effected, a fresh start can be made by 
removing shims from between the 
presser plate and the armature ring, 
and the adjustable resistance is again 
set at zero. 


dependent on the structure of the fuel 
used: the combustion characteristics of 
n-heptane, iso-octane, diisobutylene 
and benzene are compared, The blend 
ing properties of some hydrocarbons 
are attributed to their inhibitory effects 
on the oxidation reactions of other 
hydrocarbons. 

The action of anti-knock agents is 
discussed. Tetraethyl lead does not 
affect the early oxidation reactions lead- 
ing to the formation of organic per 
oxides, but considerably affects reac 
tions in the cool flame _ region 
Hydrogen peroxide is practically elim 
inated by T.E.L., which appears prin 
cipally to deactivate the hydrogen- 
oxygen radicals that lead to knock. The 
active anti-knock agent in T.E.L. is 
thought to be either lead oxide or 
metallic lead, though test results tend 
to indicate that it is the lead oxide. 
M.1.R.A, Abstract No, 6933. 


the crown; under the opposite condi- 
tions, slap is eliminated, In any given 
engine, and with a_ pre-determined 
piston design, the vertical as well as 
lateral position of the gudgeon pin 
affects the lateral motion of the piston. 
Forces affecting the piston when it is 
near the top of the firing stroke can be 
analysed mathematically to determine 
the lateral position of the pin to give 
minimum audible slap, The mathe- 
matical solution for a particular engine 
is given. Graphs of forces affecting side 
thrust reversal in two engines show the 
effect when the gudgeon pin is offset 
rs in towards the minor-thrust side and 
the contrasting effect when the pin is 
the same distance towards the major- 
thrust side. M.I.R.A, Abstract No, 6932. 








EFORE the problem is inves- 
B tigated in detail it is necessary to 
state, in the simplest possible 
terms, the object and function of a 
tolerance system. No excuse is offered 
for asking and answering elementary 
questions because an article of this 
nature is intended to appeal to the 
apprentice and executive alike. Briefly, 
a tolerance system is the tangible ack- 
nowledgment of the practical impossi- 
bility of producing exact size, and is 
necessary to regularize, in a methodical 
manner, errors which arise in produc- 
tion and measurement 
From the above it will be appreciated 
that a tolerance system is solely pro- 
vided for the use of production, Only 
in the degree of error or divergence 
from exact size which can be tolerated 
in the component part for the satisfac- 
tory performance of the assembled 
product does it affect the product 
designer. It therefore follows that a 
tolerance system must recognize not 
only the maximum and minimum but 
also the intermediate errors to be 
expected during the processes of manu- 
facture and measurement. 


Descending order of accuracy 

This will be subdivided into its 
component parts : 

(a) Machines and methods of manu 

facture, 

(b) Measurement. 

(c) Temperature variations. 

Machining. The amount of error duc 
to machining bears a direct relationship 
to the rate of removal of the material. 
Some may consider that the condition 
of the machine tool is the most 
important factor, but it must be 
pointed out that when taking a very 
heavy cut, spring in the component, 
say a long shaft, deflection of the 
cutting tool and heat can account for 
greater errors than those present in the 
machine tool itself. As the rate of 
removal of the material decreases, how- 
ever, the importance of the inherent 
accuracy of the machine increases. 

The descending order of accuracy of 
machine tools and methods of manu- 
facture. Keeping in mind the fact that 
the degree of accuracy to be expected 
is dependent upon the rate of removal 
of material it would serve a useful pur- 
pose to illustrate the point. The degree 
of accuracy to be expected from a 
lapping process or lapping machine 
with its very slow rate of material 
removal will be greater than that from 
a grinding machine with its relatively 
higher rate of removal, and so on to 
machines whose particular function it is 
to remove the greatest amount of 
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material in the shortest possible time. 
Therefore, the descending order of 
expected accuracy in the production of 
a hole would be roughly as follows: 
Lapping—Internal grinding—Fine bor- 
ing Reaming — Medium boring — 
Rough boring—Drilling. 

A tolerance system must provide 
tolerance values graded to the require- 
ments of the methods and machines in 
accordance with their ability to produce 
and maintain a particular degree of 
accuracy over a suitable period of time. 
Space will not allow of an evaluation 
of the amount of error to be expected 
from various types of machines and 
methods, but every production engineer 
of experience has a very shrewd idea 
of that which is practicable and that 
which is unreasonable in any given set 
of circumstances, 

The descending order of accuracy 


associated with machines may be 
approximated as follows: Interfero- 
metry—Master slip gauges and high 


amplification comparators—Reference 
slip gauges and medium amplification 
comparators—Inspection slip gauges 
and lower amplification comparators— 
Workshop slip gauges and still lower 
amplification comparators—Plug and 
plate gauges—Adijustable caliper gauges 

Micrometers—Verniers—Steel rule. 

Coupled with the above are cleanli- 
ness, the stability of the measuring 
temperature conditions and skill. Some- 
where on this descending curve of 
accuracy are to be found the equip- 
ment, methods and conditions available 
in a particular works. It is therefore 
useless to specify tolerances which are 
“tighter” than those which can be 
measured with certainty having regard 
to the measuring facilities at hand. 


Temperature variations 


This subject is extremely large and 
could be discussed at great length. To 
demonstrate its importance a simple 
example will be given. 

To remind those who have forgotten, 
the coefficient of linear expansion of 
steel is approximately 0-00000636 in per 
deg F. Let it be assumed that the work- 
shop temperature is 55degF. Let it 
also be assumed that the component is 
exactly 4in diameter at 55 deg F, and 
that the micrometer is also reading 
exactly 4in at this temperature. Sup- 
pose now that the user puts the micro- 
meter down unthinkingly in a shaft of 
sunlight from an open skylight and its 
temperature rises to 85 deg F. 


The difference in temperature 
between the micrometer and the com- 
ponent will be 30degF and the 


inaccuracy of measurement will be: 
30 deg « 4 in x 0.000006 in — 0-00072 in. 
It will thus be seen that the 
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TOLERANCE SYSTEMS 


An Appraisal of the Fundamentals 


“accuracy of determination” due to 
temperature difference alone, and with- 
out taking any other possibilities of 
error into consideration, has been 
defeated by nearly three-quarters of a 
thousandth part of an inch. When 
other conditions are present such as 
violent fluctuations of temperature due 
to an outside door being left open, cold 
suds, a glazed grinding wheel or a dull 
tool producing excessive heat, etc., etc., 
and other sources of potential error 
considered it would appear that most 
are astonished to find that they have not 
made a greater percentage of scrap! 

Keeping the descending order of 
accuracy in mind it will be apparent 
that in any given works the methods 
used, and the good, bad or indifferent 
condition of the plant, place it in its 
appropriate position on the descending 
curve of accuracy. In a similar way 
measurement and temperature varia- 
tions are also located on some part of 
their own respective descending curve. 
The moral of this analysis is that it is 
useless to have high class plant and 
crude measuring facilities. Again, it is 
a complete waste of money to have first 
class plant, first class measuring equip- 
ment, and poor temperature conditions, 
or any other combination of these three 
essentials, 

A little has been said about the pos- 
sible sources of error and the atmo- 
sphere surrounding the subject which 
may become a little overpowering when 
the possible complications are con- 
sidered, but fortunately there js a more 
practical approach which by-passes 
these difficulties and to which reference 
will be made later. 


Tolerance valves 


The tolerance values used in a toler- 
ance system must, to claim practicality, 
be based upon common sense if they 
are not to become the object of ridicule. 
It is clear that the quickest way of 
destroying all faith in a tolerance system 
is to provide tolerances which are so 
ridiculously “tight” that they could 
only be produced by a miracle of manu- 
facture and measured in a metrology 
laboratory. Tolerances are for the use 
of the works and unless they suit the 
conditions existing in the works they 
are useless. 

Tolerance systems, using the inch as 
a standard of length, employ tenths of 
a “thou” or multiples thereof to 
express the magnitude of the tolerance 
and it would be as well if a little 
thought were given to this unit of 
measurement with the object of pre- 
venting the use of tolerance values 
which approach the near impossible 
when viewed from works conditions. 
Because a “tenth” jis so extremely 
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small it cannot be visualized without 
some form of exaggeration. If the 
reader were to imagine that an inch 
could be “blown up” to a mile a 
“tenth” would be the equivalent of 
only 6-33in! It is hoped that 6-33 in 
in a mile will jolt the imagination of 
some product designers! 

Only under very exceptional condi- 
tions can the “accuracy of determina- 
tion” in machining and measurement 
be guaranteed to a “tenth” in a works 
making components and not precision 
gauges. No doubt there are isolated 
instances where this can be bettered, 
but the question must be asked—“When 
you have it, of what use is it?” A 
product whose _ functional ability 
depends upon a “tenth” of a “thou” 
should be scrapped and redesigned. 

The importance of realistic tolerances 
cannot be over-emphasized, and in- 
experienced draughtsmen should be 
stopped from setting or cribbing toler- 
ances from other drawings when they 
have no idea of how the job can be 
produced. 

Tolerances are probably the most 
expensive item in the cost of any pro- 
duct, and because the object of industry 
is to make things they should receive 
the most earnest consideration of the 
chief designer in conjunction with the 
production engineer and the chief 
inspector. It is of little avail to design 
a product which can be produced only 
on the best conditioned machines in 
the works whilst leaving too great a 
proportion of the older equipment idle. 
Under such circumstances the design 
of the product is totally unsuitable for 
manufacture in that particular factory. 

Mention has been made of the com- 
plexity in assessing tolerance values 
when the factors involved are borne in 
mind, and the opportunity should be 
taken to by-pass these difficulties should 
one exist. Fortunately, a_ practical 
answer can be found in the records of 
gauge manufacturers. An analysis of 
nearly 10,000 limits on plug gauges 
employed in varied production from 
watches to warships discloses not only 
the range of tolerances required, but 
also the popularity of particular values. 

It can be said that holes and shafts 
entail the greatest use of the closer 
tolerances in engineering practice, so 
that by the solution of this particular 
aspect the greatest proportion of the 
problem has been solved. 

The conclusions drawn from this 
extensive and detailed examination of 
tolerances in use by engineering firms 
making a very great variety of products 
was published as the Pilot + 2 System, 
see Automobile Engineer, June 1953, 
the tolerance table of which is shown 
in the accompanying table. 

This leaves the selection of suitable 
tolerances for applications other than 
those applying to holes and shafts to be 
dealt with. Unfortunately, there is no 
source of information giving definite 
tolerance values as in the case of holes 
and shafts, but there still remains a 
rational approach to the problem. 
Clearly, the maximum error permissible 
is of little consequence since this is 


“ 
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PILOT +2 TOLERANCE TABLE 





0 -126 1 2 
in. in. in. 
Class but but but but 
not not not not 
126 1 2 
in. in. in. in. 





UNIT—0-0001 in 

entirely dependent upon the degree of 
functional accuracy required in the 
finished product, and can be anything 
in keeping with that requirement. The 
minimum error, however, is of the 
utmost importance, and none should be 
incorporated in the system which can 
neither be maintained in production nor 
measured with certainty under work- 
shop conditions. In this way, the use of 
impractical tolerances by draughtsmen 
with insufficient workshop experience 
will be avoided. 

The practice of some designers in 
stating tolerances which are “ tighter ” 
than the product demands, and hoping 
that the final result will only be a little 
bit outside the stated limits is to be 
condemned. The passing of respon- 
sibility of this nature on to production 
and inspection is an unworthy attitude 
of mind to which no capable designer 
would subscribe. Mention has already 
been made of the minimum tolerances 
it is reasonable to expect by such 
methods as lapping and the difficulties 
of measurement with certainty under 
shop conditions, and it is suggested 
that the minimum tolerances stated in 
the table are the smallest which are 
practical under good conditions. 

In assessing the suitability of a toler- 
ance system, there are two methods of 
appraisal : 

(a) Visual. 

(b) Technical considerations. 

To the trained and experienced eye 
of an engineer the tolerance values in- 
corporated in a tolerance system either 
appeal because they look right or are 
dismissed immediately because they 
appear wrong. It is suggested that the 
tolerance values incorporated in the 
table are acceptable to the visual test. 

Such a statement, however, may not 
be agreeable to everyone making it 
necessary to investigate the values in 
more practical detail. From column | 
of the table, it will be noted that the 
“tightest” tolerance on a part from 
Oin to 0-125 in is 0-000 in and that the 
tolerance steps, which in effect state the 
“accuracy of determination” between 
one class and another, are also 0-000 in. 
Owing to the relatively smal! thickness 


or diameter of a product in this range 
any slight variations due to temperature 
will be so small as to be unimportant 
and need not be enlarged upon so that 
the two processes of machining and 
measurement will be considered in a 
little more detail. 

The final operations carried out on 
practically any part to this degree of 
accuracy and for this range of small 
sizes would probably consist of one of 
the following: Lapping—Centreless 
grinding—Surface grinding—High pre- 
cision turning. Because of its small bulk 
complete submersion in the coolant is 
accomplished and temperature 
gradients are thus avoided. As the 
workpiece is small, the amount of work 
done on it will be equally small, and 
therefore the temperature rise due to 
machining will also be small. Any tem- 
perature increase that may occur is soon 
dissipated, and a small component of 
this nature would quickly reach shop 
temperature and that of the measuring 
equipment. It is therefore felt that the 
minimum tolerance of 0-000 in in this 
range is suitable for a first class machine 
shop. 


Measurement 

The previous observations concern- 
ing temperature and its rapid equaliza- 
tion with that prevailing in the shop 
apply here, but the following further 
point might be considered in connec- 
tion with the “ accuracy of determina- 
tion.” Because slip gauges wear with 
use it is more beneficial to be in a posi- 
tion to use one and not two when 
setting up the comparator, thus avoid- 
ing cumulative errors due to wear. In 
an 81 piece set, slips exist from 0-101 in 
to 0-150 in in steps of 0-001 in. There- 
fore from 0-101 in to 0-125 in one slip 
only is required to set up the compar- 
ator. From 0 to 0-101 in, however, two 
slip gauges are required, but owing to 
the method of use, which cannot be 
pursued here, the wear present in both 
of them tends to cancel one another out, 

If working slip gauges are checked 
and calibrated methodically, then the 
“accuracy of determination ” would be 
better, but it is thought that after taking 
into full consideration the known 
hazards of worn slip gauges, a slightly 
worn ball end on the comparator 
follower, the probable low magnifica- 
tion factor of the works comparator, the 
possibility of poor wringing of 
scratched slips to the anvil, due regard 
given to the skill and facilities normally 
available and the relative instability of 
temperature conditions, 0-0001 in is the 
minimum to be contemplated on this 
size. Similarly, “two” tenths is con- 
sidered satisfactory for the range 
0-126 in to 0-999 in. Theoretically there 
is a weakness as shown by one tenth 
for 0-125 in and two tenths for 0-126 in, 
but in practice this is quickly overcome 
by making 0-125 in a Class 2 having a 
tolerance of two tenths. 

It is contended by some that the 
tolerance values should increase in step 
with the increase in size of any one 
class, a process involving the splitting 
up of an inch into subdivisions and 
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allocating a tolerance for each indi 
vidual portion. To share out two tenths 
amongst a number of claimants only 
produces unwarranted complication 
which cannot be justified. In the table 
it will be seen that should a wider 
tolerance be required then the next 
higher class with a coarser limit can be 
employed, 

Bearing in mind the earlier observa 
tions contained in this article it seems 
reasonable to suppose that apart from 
air conditioned temperature controlled 
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factories with very precise measuring 
equipment, and a considerable improve- 
ment in the imaginative skill of 
operators to use it, the tolerances 
provided will prove suitable for 
engineering requirements for many 
year to come. 


Conclusion 
Manufacture and measurement is, or 
should be, applied common sense. No 
useful purpose would be served if the 


tolerance system were so complicated 


FEBRUARY 1955 


that only a few could understand it. 
The tolerance values provided must be 
of such a magnitude that they are 
realistic and can be worked to with 
certainty. There are many other aspects 
of a tolerance system which might have 
been considered, but it was the inten- 
tion of this article to outline, in fairly 
broad terms, the extent of the problem 
and refer to some of the many consider- 
ations which have been taken into 
account in the construction of the 
Pilot+2 tolerance system. 





ADROLIC STABILIZER 


A Unit Developed to Prevent the Jack-Knifing of Semi-Trailers 


NE of the greatest dangers to 
O iriver of semi-trailers is jack- 

knifing, that is, when the brakes 
are applied while travelling on a greasy 
road and the semi-trailer skids round 
and overtakes the tractor. Because of 
this danger, the insurance rates for 
vehicles of this type are relatively high. 
A stabilizer to prevent this happening 
has been developed and manufactured 
by the Adrolic Engineering Co. Ltd., 
of Milngavie, Glasgow. 

The stabilizer is a hydraulic jack. 
At the closed end of its cylinder, that 
is, at the front end of the jack, there is a 
universal joint by means of which it is 
attached to a mounting bracket on the 
tractor, On the rear end of the piston 
rod is a similar universal joint, which is 
bolted to the semi-trailer. The unit 
is double-acting, and when the stabilizer 
is not in operation, oil passes freely 
through an external, transfer pipe from 
one end of the cylinder to the other. 
There is a hydraulic valve unit in the 
pipeline. When the valve is closed so 
that the fluid cannot flow, the piston and 
cylinder are locked solidly relative to 
one another. The geometry of the 
attachment points on the tractor and 
trailer is such that if jack-knifing occurs, 
the jack tends to extend; thus, by 
closing the hydraulic valve, jack-knifing 


is stopped and the tractor and semi- 
trailer are locked rigidly together as if 
they were one vehicle. 

A prototype stabilizer was first 
demonstrated in February, 1953, and 
production was started in September of 
that year. It was a hydraulic unit, 
basically the same as the latest versions 
shown in the accompanying illustra- 
tions, except that the valve was cable 
operated. Further development en- 
sued, and now the valve of the current 
model can be either hydraulically or 
pneumatically operated by the pressure 
in the brake system. 

The valve is of the cylindrical slider 


type. When it is open, an annular 
groove in the bobbin communicates 
between the diametrically opposed 


inlet and outlet ports in the housing. 
Movement of the valve takes place 
progressively as the brakes are applied, 
so the unit is only locked solidly when 


the brake pedal is fully depressed. 
Until the pedal has reached this 
position, the action of the unit is of 
damping the jack-knifing movement. 
After a crash stop, in which the 


stabilizer is locked solidly to prevent 
jack-knifing, a slight freeing of the 
brake pedal releases it and permits the 
driver to steer to correct skidding of 


the vehicle as a whole. 





Two different Adrolic stabilizers. Above, a single extension unit with a hydraulically 
actuated valve; below, a double extension stabilizer with a pneumatically actuated valve 





At a recent demonstration, it was 
shown that the unit is effective and is a 
most useful safety device. When the 
stabilizer was locked, the vehicle was 
obviously readily controlled. It is 





A sectioned view of the valve assembly 


stated that when the prototype of the 
cable-operated unit was first made, it 
was tested by running the vehicle 
backwards downhill as well as by 
inducing skids on slippery surfaces. 
It operated effectively in all these tests, 
even though in some respects it is 
slightly inferior to the latest ones with 
pneumatically or hydraulically operated 
valves. 

The stabilizer is a secondary safety 
device in that it might prevent a serious 
accident, should the normal connection 
between the trailer and tractor be 
broken. It also acts as a shock absorber 
and reduces wear, due to chatter, on the 
coupling. This invention might possibly 
lead to the insurance rates for semi- 
trailers being cut, and it is also con- 
ceivable that it may have even more 
far-reaching effects in that passenger- 
carrying semi-trailers, if fitted with the 
device, might become acceptable in 
some countries where at present they 
are not allowed by law. 

At present three sizes are available. 
They are 2lin, 27in and 35in long 
between centres. Another version is 
being developed for an independently 
towed trailer and tractor combination, 
but this is not yet available. Considera- 
tion is also being given to designing 
one for caravans and light trailers. 
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Setting of fuel pump-injectors 


HERE combined pump-injectors are 

employed on a line-type engine, 
some means of either maintaining or re 
establishing the basic setting of the pump 
is mecessary when connecting to a 
common regulating shaft. In this design, 
the angular position of the pump plunger 
is determined by an intermediate sleeve 
that can be locked to either the pump 
body or the regulating sleeve. 

The intermediate sleeve A, rotatable on 
the body B, is slotted at its base to 
engage the arms of member C which 
controls the angular position of the 
plunger. After the pump has been set on 
the test bench, sleeve A is clamped to 
the body by a screwed lock ring D. Rotat 
ably mounted on the intermediate sleeve is 
the regulating sleeve E, formed with a 
toothed segment engaging a worm F on 
the regulating shaft. This sleeve can be 






















No. 709074 


clamped to the intermediate sleeve by 
lock ring G. 

When apne. in the engine cylinder 
head, the ring G is loosened and the 
sleeve E is engaged with worm F. Ring 
G is then tightened and subsequently ring 
D is loosened. Rotation of control worm 
I’ will then vary the angular position of 


the pump plunger and, consequently, the 


quantity of fuel delivered per stroke 
Patent No. 709074. Karl Maybach 
(Germany). 


Low-voltage sparking plugs 


rs low-voltage, surface-discharge spark 
ing plugs it is usual to arrange a pocket 
between the sleeve electrode and the plug 
body. During the alternate compression 
and expansion of the gaseous content of 
the engine cylinder, gas flows into and 
out of the pocket and exercises a scouring 
effect over the face of the insulator 
between the central and sleeve electrodes 
The invention seeks to accentuate the 
scouring action by providing a restricted 
entrance to the pocket and thereby locally 
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increasing the velocity of the gas flow 

In one arrangement the sleeve electrode 
A enshrouds the end of the insulator 1 
and fits closely in a tapered annular 
shoulder C in the plug body. The pocket 
D formed in the plug body has a restricted 
annular entrance E to accelerate the gas 
flow. 

The alternative example is essentially 
similar but the insulator fits directly 
against the body shoulder. A shorter sleeve 
electrode F has a gapped or perforated 
flange G by means of which it is secured 
in the plug body. Patent No. 709829 
Joseph Lucas (Industries) Ltd. 


Mounting window panels 


INDOW lights are mounted in body 

panels by opposed clamping bars 
lined with or co-operating with rubber 
sealing strips. Rectangular surround 
frames of complementary section bars are 
provided for the exterior and interior sur 
faces of the apertured support panel. Bar 
A has a central rib C which is a sliding 
fit in the channel D of bar B. Externally 
each bar has a radiused profile interrupted 
by a dovetail slot to receive a masking 
strip E of plastic or other suitable material 
On the inner faces of each bar is formed 
a pair of clamping ribs F to engage the 
rubber sealing strips. A _ single slotted 
rubber strip G suffices for the support 
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No, 709039 











panel but separate inner and outer strips 
H are provided for the glass panel to 
facilitate removal and _ replacement 
Countersunk screws drawing the two 
frames together to clamp the panels and 
secure the assembly are completely 
masked by strips E 

In the case of a twin window, the 
centre pillar between adjacent glass panels 
is formed by bars of the same sections 
and appropriate sealing strips. Patent No 
709039, Auster Ltd. 


Torsionally resilient clutch plate 


RUBBER annulus, bonded between 

radially spaced walls of regular 
hexagon shape on inner and outer rigid 
plates, constitutes the resilient element of 
this driven clutch member. The rubber 
is confined laterally by resilient metal 
plates attached to the hub. Accordingly, 
the spring rate of angular flexure of the 












































No. 709115 


an increased 
resist axial 


clutch member will rise at 
rate as the resilient plates 
deformation of the rubber 

In the example, the rubber annulus A 
is bonded to the inner plate B and a hexa 
gonal sleeve C. A layer D of resin-bonded 
or ceramic heat-insulating material is 
bonded between the outer periphery of 
the sleeve and the inner surface of the 
outer plate E. Spring-steel plates FP and 
G, secured to the hub flange together with 
the inner plate B, are spaced to clear the 
rubber annulus and overlap the aperture 
in the outer plate E 

As relative angular movement occurs 
between plates B and E the normally 
parallel walls of the channel containing 
the rubber annulus A move into non 
parallel relationship and the spring rate 
will rise under increasing torque. The 
operation of the side plates FP and G in 
resisting axial expansion of the annulus 
A accelerates the rise of the spring rate 
It is also claimed that the side plates 
shield the annulus A from heat generated 
in the clutch, Patent No. 709115. Dunlop 
Rubber Co. Lid 
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Side bumper bars 


ONVENTIONAL types of spring 

mounted side bumper bars are too 
bulky for modern vehicles with full-width 
bodies, and fixed side rubbing strips 
cannot adequately absorb shocks. To 
obviate these shortcomings, it is proposed 
to mount the bar, at or adjacent to the 
lower edge of the body, on plungers slid 
able in guides provided in the body 
panelling or the door. Movement of the 
plungers inwardly is resisted by aligned 
resilient abutments disposed on a side 
longitudinal member of the chassis frame 
or the frame-body structure. 

The example shows a bar A, divided 
into body and door elements, projecting 
only slightly beyond the contour of the 
body and carried on a plurality of tubular 
plungers B encased in rubber sleeves C 
Each plunger slides directly in a bushing 
in the inner panel, while at its outer end 
the rubber sleeve, which abuts the inner 
panel, slides in a bushing in the outer 
panel, Thus the bar can be displaced by 
compression of the relatively soft rubber 
sleeve, which can also yield slightly in 
anv radial direction 

Rubber buffers D, housed in recessed 
mountings in the chassis frame and 
engaged by the inner ends of the plungers 
provide the main resistance to lateral 


shocks. In the event of damage being 
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sustained by the bumper under heavy 
shocks, any parts can be readily replaced 
Patent No. 709796. Daimler-Benz A.G 
(Germany 


Cooling intervening cylinder walls 


NOME difficulty may arise in cooling 
the intervening walls of closely pitched 
cylinder bores and this invention proposes 
a method of overcoming such a difficulty 
on the air-cooled cylinders of a double 
piston, two-stroke engine. Drilled in the 
wall between the parallel cylinder bores 
are two channels A and B. In the same 
transverse alignment are two larger 
diameter chambers C and D and all are 
in communication by way of a plurality 
of cross drillings E. Channels and cross 
drillings are filled with solid sodium 
before being hermetically sealed by means 
of suitable plugs. 

In operation the sodium melts and 
eventually evaporates, absorbing a sub- 
stantial amount of heat and expanding 
into the chambers C and D. There the 
vapour condenses on the walls, gives up 
its heat, and drains to the channels, When 
the engine is stopped and cooled off the 
sodium solidifies again in the channels A 
and B and is immediately ready to func- 
tion when the engine is restarted. Patent 
No. 709675. Innocenti Societe Generale 
per I’Industria Metallurgica e Meccanica 
(Italy), 
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Limiting leaf spring distortion 


N conventional suspension layouts, the 

subject to torque when the 
braked or accelerated. Under 
torque the springs tend to “ wind 
half of the spring being convexly 


axk ire 
vehiclk 
such 
up,” on 


and the other half concavely bowed. To 
limit th distortion of the spring when a 
predetermined stress has been imposed, a 
stop plate is fitted over the appropriate 
half of the spring. 

Che examples illustrated refer to front 


axle springs, and the first shows the spring 
arranged to limit braking torque wind-up 
only. A stiff stop plate A, bowed so that 
the adjacent upper leaf of the spring con 
tacts with its under surface in the maxi 
mum bump posivion, 15 mounted at its 
forward end on a pin B on the U-bolt 
spacer and on shackle pin C. The shackle 
side links are extended to prevent lateral 
displacement of the spring, the upper leaf 
of which is flat. Under braking conditions 
the axle twisted counter-clockwise and 
this movement is terminated when the 
spring contacts the stop plate. 
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In the second example, two stop plates 
are fitted to limit the amount of twist 


under either braking or acceleration 
torque. Patent No. 709762. Vauxhall 
Motors Ltd. 


Securing cable nipples 


A NIPPLE is attached to the end of a 
flexible cable more securely than by 
the conventional method of soldering by 
mechanically deforming the cable, a lock- 
ing pin and finally the nipple. The nipple 

comprises a metal cylinder having a 
length substantially twice its diameter. 
Midway of its length it is formed with an 
annular groove B and is drilled diamet- 
rically to receive the cable C. One end 
of this hole is countersunk, as at D. From 
one end of the nipple an axial drilling 
extends through the cable hole to form 
a recess E in the opposite wall. The 
locking pin F is an interference fit in the 
axial hole and is formed with an annular 
groove G at about one-third of its length 
from its convex end. 

To attach the nipple, the cable is 
threaded through its hole from the coun- 
tersunk end, the locking pin inserted, and 
the assembly placed in a swaging tool and 
secured by a single blow. The tool first 
forces in the pin and kinks the cable into 
the recess E, the pin being designed to 
collapse at its reduced section under a 
load insufficient to damage the strands of 
the cable. Subsequently, the swaging 
load is taken by the end faces of the 
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nipple, which collapses on to the cable. A 
certain amount of extrusion occurs, the 
metal flowing axially around the cable to 
fill the annular groove B and the counter- 
sink D. On the other end of the cable 
hole the extruded metal stands proud and 
is subsequently ground off with the pro- 
jecting end of the cable. Patent No. 710014. 
Dunlop Rubber Co. Ltd. and H. W. 
Trevaskis. 
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pressing need 


This Taylor & Challen press exerting a pressure of 
350 tons at the bottom of the stroke is carrying 
out an operation on a motor car tonneau side. 
The drawing shows the clutch shaft mounting; 
there are also two additional sturdy roller bearings 
supporting the flywheel. The work demands 
delicacy of control combined with positive action 
during the continual engaging and disengaging of 
the clutch. The working slide must be controlled 
to move only a fraction of an inch at a time and 
at full speed to exert the maximum pressure. 
Such conditions demand bearings that will afford 
complete rigidity to the clutch shaft with the 
minimum frictional loss. 
An important feature of this design is that the split 
housings allow the shaft assembly to be removed 
Photograph by courtesy of Pressed Steel Company Limited, Cowley 


bodily to facilitate maintenance. Oxford, and drawing by courtesy of Taylor & Chalien Led., Birmingham 
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Side bumper bars 


ONVENTIONAL types of spring 

mounted side bumper bars are too 
bulky for modern vehicles with full-width 
bodies, and fixed side rubbing strips 
cannot adequately absorb shocks. To 
obviate these shortcomings, it is proposed 
to mount the bar, at or adjacent to the 
lower edge of the body, on plungers slid 
able in guides provided in the body 
panelling or the door. Movement of the 
plungers inwardly is resisted by aligned 
resilient abutments disposed on a side 
longitudinal member of the chassis frame 
or the frame-body structure. 

The example shows a bar A, divided 
into body and door elements, projecting 
only slightly beyond the contour of the 
body and carried on a plurality of tubular 
plungers B encased in rubber sleeves C 
Each plunger slides directly in a bushing 
in the inner panel, while at its outer end 
the rubber sleeve, which abuts the inner 
panel, slides in a bushing in the outer 
panel, Thus the bar can be displaced by 
compression of the relatively soft rubber 
sleeve, which can also yield slightly in 
anv radial direction 

Rubber buffers D, housed in recessed 
mountings in the chassis frame and 
engaged by the inner ends of the plungers 








provide the main resistance to lateral 
shocks. In the event of damage being 
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sustained by the bumper under heavy 


shocks, any parts can be readily replaced 
Patent No. 709796. Daimler-Benz A.G 
(Grermany ) 


Cooling intervening cylinder walls 


YOME difficulty may arise in cooling 
the intervening walls of closely pitched 
cylinder bores and this invention proposes 
a method of overcoming such a difficulty 
on the air-cooled cylinders of a double- 
piston, two-stroke engine. Drilled in the 
wall between the parallel cylinder bores 
are two channels A and B, In the same 
transverse alignment are two larger 
diameter chambers C and D and all are 
in communication by way of a plurality 
of cross drillings E. Channels and cross 
drillings are filled with solid sodium 
before being hermetically sealed by means 
of suitable plugs. 

In operation the sodium melts and 
eventually evaporates, absorbing a sub- 
stantial amount of heat and expanding 
into the chambers C and D. There the 
vapour condenses on the walls, gives up 
its heat, and drains to the channels, When 
the engine is stopped and cooled off the 
sodium solidifies again in the channels A 
and B and is immediately ready to func- 
tion when the engine is restarted. Patent 
No, 709675. Innocenti Societe Generale 
per l’Industria Metallurgica e Meccanica 
(Italy). 
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Limiting leaf spring distortion 
N con 


axle re 


entional suspension layouts, the 
subject to torque when the 
vehick braked or accelerated. Under 
such torque the springs tend to “ wind 
up,” one half of the spring being convexly 
and the other half concavely bowed. To 
limit this distortion of the spring when a 
predetermined stress has been imposed, a 
stop plate is fitted over the appropriate 
half of the spring. 

Ihe examples illustrated refer to front 
axle springs, and the first shows the spring 
arranged to limit braking torque wind-up 
only. A stiff stop plate A, bowed so that 
the adjacent upper leaf of the spring con 
tacts with its under surface in the maxi 
mum bump position, is mounted at its 
forward end on a pin B on the U-bolt 
spacer and on shackle pin C. The shackle 
side links are extended to prevent lateral 
displacement of the spring, the upper leaf 


of which is flat. Under braking conditions 
the axle twisted counter-clockwise and 
this movement is terminated when the 
spring contacts the stop plate. 


n(O) 
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In the second example, two stop plates 
are fitted to limit the amount of twist 
under either braking or acceleration 
torque. Patent No. 709762. Vauxhall 
Motors Lid. 


Securing cable nipples 


A NIPPLE is attached to the end of a 
flexible cable more securely than by 
the conventional method of soldering by 
mechanically deforming the cable, a lock- 
ing pin and finally the nipple. The nipple 
A comprises a metal cylinder having a 
length substantially twice its diameter. 
Midway of its length it is formed with an 
annular groove B and is drilled diamet- 
rically to receive the cable C. One end 
of this hole is countersunk, as at D. From 
one end of the nipple an axial drilling 
extends through the cable hole to form 
a recess E in the opposite wall. The 
locking pin F is an interference fit in the 
axial hole and is formed with an annular 
groove G at about one-third of its length 
from its convex end. 

To attach the nipple, the cable is 
threaded through its hole from the coun- 
tersunk end, the locking pin inserted, and 
the assembly placed in a swaging tool and 
secured by a single blow. The tool first 
forces in the pin and kinks the cable into 
the recess E, the pin being designed to 
collapse at its reduced section under a 
load insufficient to damage the strands of 
the cable. Subsequently, the swaging 
load is taken by the end faces of the 
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nipple, which collapses on to the cable. A 
certain amount of extrusion occurs, the 
metal flowing axially around the cable to 
fill the annular groove B and the counter- 
sink D. On the other end of the cable 
hole the extruded metal stands proud and 
is subsequently ground off with the pro- 
jecting end of the cable. Patent No. 710014. 
Dunlop Rubber Co. Ltd. and H. W. 
Trevaskis. 
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pressing need 


This Taylor & Challen press exerting a pressure of 
350 tons at the bottom of the stroke is carrying 
out an operation on a motor car tonneau side. 

The drawing shows the clutch shaft mounting; 
there are also two additional sturdy roller bearings 
supporting the flywheel. The work demands 
delicacy of control combined with positive action 
during the continual engaging and disengaging of 
the clutch. The working slide must be controlled 
to move only a fraction of an inch at a time and 
at full speed to exert the maximum pressure. 
Such conditions demand bearings that will afford 
complete rigidity to the clutch shaft with the 
minimum frictional loss. 

An important feature of this design is that the split 
housings allow the shaft assembly to be removed 


Photograph by courtesy of Pressed Steel Company Limited, Cowley, 


bodily to facilitate maintenance. Oxford, and drawing by courtesy of Taylor & Chalien Led., Birmingham 
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DOVERITE 


Cellulose Acetate 
PLASTIC 
MOULDINGS 
IN BLACK AND COLOURS 
Superior to the usual synthetic 
resin product—-DOVERITE 
is very hard and practically 


indestructible. It has a per- "Sas 
manently polished surface, im- 


pervious to oil and water, and H ia N D L E S & K N O B S 








ee ee ee FOR BRAKE AND STARTING LEVERS 
ons. The colour is solid 

throughout and will not wear AND OTHER PURPOSES 

off in use. 


q Polished Black mouldings are 
predominantly in demand— 
Red and Green for Naval and 
Aircraft purposes—but they 
can also be supplied in 
special colours for orders 
of 500 and upwards. 

DOVER LIMITED, NORTHAMPTON 
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TILGHMANS 


DUAL SWING TABLE 
AIRLESS WHEELABRATOR 




















The illustration shows a Tilghman Dua! Swing 
Table Plant, de-scaling part machined gears 
at Morris Motors, Ltd., Engines Branch. The 
gears on the right are emerging from the plant 
and the bright finish, completely free from 
scale, should be observed. 


~ ON PRODUCTION WORK AT VMORRK!S 


Ww.35 
TILGHMAN'’S LIMITED BROADHEATH ALTRINCHAM e CHESHIRE 
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—wherever there 
is a need for a 
Flexible Pipe to 
carry Petrol, 
Diesel-fuel or 
Lubricating Oil 


then — 


T 


Thiatid@ladn 
SUPERFLEXIT 


is THE pipe to use! 


‘““SUPERFLEXIT "’ is the Quality Pipe, and has a 


record of reliable service throughout the 
“If you are looking 


shead for trouble- Automobile Industry for over 25 years. 
free service 


Superflexit Tubes 


should be your j a i 
po ad Supplied complete with end-fittings in unit lengths 


“The Superfloctopus'’ to individual requirements. 


ENQUIRIES TO DEPT. A.E. 


SUPERFLEXIT LIMITED 
TRADING ESTATE - SLOUGH - BUCKS 


Telephone : Slough 24561 (5 lines) 
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KENDALL € GENT 


OPENSIDE VERTICAL 
MILLING MACHINES 


horizontal heads 
7ft. traverse 
3ft. 7ins. under spindle 
| Table size 3ft. wide x 8ft. long 





For many years Messrs. Rolls Royce have used 
different types of Kendall & Gent machines. 
Our illustrations show A.V.M.2 Openside 
Vertical Millers engaged on engine crankcases. 
Various operations are completed on these 
machines, one of which includes facing the top 
of the crankcase as shown in the close-up view. 


Pay CO. “cee 








=) N°2C CAPSTIAN LATHE 
VV OER ES Fot Maximum Phoduction 


@ iINBUILT ELECTRICAL 


EQUIPMENT 


@ 12 SPINDLE SPEEDS-BOTH 
FORWARD & REVERSE 


@ RAISED CENTRES GIVING 
INCREASED SWING 


E CAPACITY 
oo SWARF PAN 


@ BED PROTECTED BY 
STAINLESS STEEL COVERS 


Wl Ward Lathes are dese, 
and built pe Oe hector 
Carbide 


calling tools 


Please write for particulars of our full range of 14 1N. BAR CAPACITY 


Capstan ¢ Turret Lathes 13'4 in. SWING OVER BED 


See aor yh Silky 


H.W.WARD & CO. LTD:seE-ty oak BirmincHam 29 
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To speed production? Look for easy UNBRAKO SCREWS COST LESS THAN TROUBLE 


thread start, the hex socket for speedy, 
sure drive. 


For staying power? Unbrako closer 


tolerances mean a better fit, and their 
tremendous toughness allows the screws 

to be pulled up tighter, to stay put 

longer without locking. Unbrako vibra- 

tion tests prove this. 


For dependability? The reputation of 

the best equipped specialist screw organ- 

isation in Europe stands behind every 

single Unbrako production, so they've 

got to be good. They are obtainable yRuBRAKO SOCKET SCREW CO., LTD, COVENTRY 
all over the world. 
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Wherever rust can 
attack RODOL is 
the best defence 


Think of the places in your works where metal 
may go rusty: in the stores and out in the yard, 
inside a packing case on its way overseas or in 
work bins awaiting the next process, in fact, 
wherever metal is exposed to air, damp or furnes. 
But not metal that has been protected by 
RODOL. For RODOL repels rust. 


In this most rust-provoking of climates, it is a 
comforting thought that the RODOL range of 
rust preventives will give complete immunity 
from rust, corrosion or oxidation to any metal 
under all conditi of exp , storage or 
use. Yes, there is a grade of RODOL for every 
task of temporary rust prevention from the brief 
protection of metal for a few hours to six months’ 
immunity. 





There are oils and greases, in hard, semi-, and 

non-drying grades, in addition. Typical 

application are by brush, cloth, dipping, coarse 
: me) spray or flow coating. 


00. =m 


Write for current literature to:- 


FLETCHER MILLER LTD : ALMA MILLS +: HYDE CHESHIRE 


Telephone: HYDE 781 (5 lines) Telegrams: EMULSION, HYDE 








This is our monthly Stock List, 
sent free to buyers to keep them 
up-to-date with the stock 
position. Send us your name 
and address for our mailing list 





—. but bolts and nuts—and we’ve been minding on standards of finish and accuracy and, recognising 
our own business quite well for along time now. the part we play in many an important production 
Time enough to build up a good range in Black Bright, programme, we do our best to keep delivery dates. 
Brass and High Tensile, a range covering most 
people’s requirements... probably yours, too. Our rapidly growing range of High Tensile Bolts 

There’s also the service aspect of Lanarkshire which “*R”’ Quality (45/55 tons) is worth knowing about. 








We shall be pleased to send details. 





has grown up over the years. We keep a watchful eye 





Black, bright, non-ferrous bolts and nuts and high tensile bolts, too, by :— 


see us about NUTS, too! the LA NARKSHIRE 


BOLT & RIVET COMPANY LIMITED 


Burnbank © Lanarkshire « Scotiand 
Telephone: Hamilton 1241-4 
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Good for 
you too! 


I: Guinness know what’s good for us, you may be 
sure they know what’s good for Guinness. Clayton 





Electric Hoists were installed in 
their Dublin Brewery to do 

a day in, day out, job, to 

the satisfaction of Guinness 
and, doubtless (if they knew anything about it) the 
gratitude of a nation. You toucan benefit by 
taking Clayton Cranes or Hoists, or both, into your 
factory wherever, or whenever extra strength, 

extra mobility, and extra output is desirable. 

We are particularly proud of our Electric 

Hoists with micro-speed units, which move 

the heaviest loads into position with ease, 

safety and gnats-whisker precision. There 

are more than 200 types available in the 

Clayton range, so you must ask for 

catalogues. 


Telephone : Central \141 (4 lines) 











THE CLAYTON CRANE & HOIST CO. LTD., (DEPT. 17,) IRWELL CHAMBERS EAST, UNION ST., LIVERPOOL, 3 


Telegrams» Claymag, Liverpool 
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FP 12 rasce 38%x 118" 
FP 16 trasle 49” 138" 
FP 20 rasie 63% 157" 


™% Wide range of Spindle Speeds enabling use of 
high-speed steel and cemented carbide tipped 
tools. 

% Table speeds infinitely variable. 

*% Independent drive to individual headstocks, 
individual drive to table and headstock feeds. 


EARLY MODEL FP 16 ~, *% Automatic clamping of Cross raii to guideways. 


DELIVERY : é ~ Showrooms are only a few minutes from London 
irport. 
Sete Selling Cigenia rs 
Nitin Sd ¢ VIMY UMM, WLLL 


HAMPTON ROAD WEST- HANWORTH -FELTHAM - MIDDLESEX 
Phone FELTHAM 4266. Cables & Grams: SHIPMENTS, FELTHAM 





FRY’S Body Solders..2("2* 
y STIL 
ag T ON, 

~ Speed production. 

: LU \ x Qa Py For all body patching operations there is a 


P FRY’S solder produced for the job. Please 
/ ») * send for full details and samples of our range. 


——— 


ABBEY The established stick solder for reliable 
results. Pure, tin-tich and highly refined, ABBEY 
ensures a fast smooth finish free from pinholes. 


BELFRY Used extensively for second grade work 
where finish and economy must be combined, 
BELFRY solder guarantees clean, quick filling. 


These body solders supplied £ ae AND THE NEW CARBODY With the accent on 
in I Ib. sticks. <S : i a 
Fe economy, this new solder is ideal for all types of work 
where price is the prime consideration. 


Body Solders en eee 


And at MANCHESTER = GLASGOW ° BRISTOL * BIRMINGHAM «© DUBLIN @ « 
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The largest producers of bearings and bushes in Europe — _. — 
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VANDERVELL 
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TeLtraene 
© Obtaineble from your Stock 


aae72.3 


yndon Stocks 


TELEGRAGE 





INTERNATIONAL TWIST DRILL COMPANY LIMITED - INTAL WORKS - SHEFFIELD - 9 ty 


FLOTEO ~ SHEFFIOLO- 3 
16, Aldergate %&., £.C.1 


FULL RANGE OF SIZES 


PRECISION GROUND LANDS, ETC 


FINEST HIGH SPEED STEEL 









4 


Glasgow Stocks: 50, Wellington Sc. C.2. | 


pics 








Transport Managers 
Despatch Managers 


and Consignors « 
4 


— to send 
anything anywhere, 


consult the 


ABC 


GOODS TRANSPORT 
GUIDE 








You will find this new and enlarged edition of the Goops GurpE 
an invaluable aid in your work. With its help you can speedily 
discover the nearest and quickest means of despatching loads of all 
sizes and kinds. 


“Smalls” or bulk, local or long distance, you will have the in- 
formation required for moving your goods at your finger-tips, with 
this essential book. Jan,—June issue ready Now 


Half-yearly issues: Jan.—June 1955 and July—Dec. 1955 


3s. 6d. each post FREE 


ORDER FORM 


To: Iliffe & Sons, Ltd., Dorset House, Stamford St., 
London, S.E.1. Please send me *Jan.-June 1955 and 
July-Dec. 1955 issues of ABC Goods Transport Guide 


when published. I enclose remittance for *7s./3s. 6d. 


Address 


' 
' 
! 


| 
| 
| 
| 
| * Delete where necessary if only one issue required. 
| 
| 
| 
| 
| 
I 
| 
| 
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RUBERY OWEN 


RK 
/ mub th SPINDLE auro WO 
For repetition work af P 
S CAPSTAN WOR 
to fine limits 


MILLING, DRILLING 
and in all metals MING. 
: ING 

specify (and repeat) ee 
S/S CENTRELESS GRINDING 


, 
car TREATMENT, RUS 


| H 
Y proorinG and ALL 
€ COMMERCIAL FINISHES 
d /nspe 
Q W K N Full Al D- Approve 


REPETITION WORK ~- BRIGHT BOLTS & NUTS - STUD BOLTS - SET SCREWS 
Rubery, Owen & Co. Ltd., Darlaston, South Staffs. Tel. 
Member of the Owen Organisation 


STUDS 
Darlaston 130 





en | 
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The CHURCHILL-CUB 
Jor light duly precttton work 


A 6" Centre Lathe of unique design and 
performance having the following salient 
features : 

12 Spindie Speeds with single lever 
Control and Brake. 

Opposed pre-loaded Timken Bearing 
Spindle mounting. 





Automatic Lubrication. 
Shaved Gears in Headstock. 


Ground slides incorporating Taper Gib Strips. 


Single Rocker Type 
CHARLES Toolpost. 


CHURCHILL 
t co,_.tTo 

COVENTRY ROAD : SOUTH YARDLEY : BIRMINGHAM, 25 

also at LONDON, MANCHESTER, GLASGOW and NEWCASTLE-ON-TYNE 





21 Years old 


- AND STILL DOING 2,000 MILES 
PER PINT OF OIL! 


Duaflex oil control Rings reduce 
oil consumption to 1[1oth of what it was 


A twenty-one year old car and the last re-bore 28,000 miles away, 
no wonder Mr. E. M, Cole's Austin 7 was beginning eat’ oil. He 
decided to fit a set of Duafiex rings and was so delighted with the 
results that he writes :-— HOW DUAFLEX RINGS WORK 

“ My Austin has reached its majority, for it first took the road in § The vertical sealing spring 
1933. Earlier this year I planned to take it on a continental trip. As it keeps the rails firmly in the ring 
had done 28,650 miles since its last re-bore I decided to have a set of groove, forming a perfect seal. 
Duaflex Rings fitted. I was more than gratified with the results, I ' i 

etal ine Ago lew slieuiash, ‘ity ‘er aor aed 2 The expander maintains an ion 
covered some 1,700 miles tnroug ance, oWiizeriand and AUSITIa, 1 evenoutward pressureon cylinder Ce ul 
over mountainous country, including the 5,912 ft. Arlberg Pass — and I walls a Ne eS Ca a 

po —use Duaflex 
didn’t have to top up once ! To-day my oil consumption is down from ; se aed Rings in conjunction with 
1,600 miles per gallon to 2,000 miles per pint !”’ 3 ' ve =, “isola oil from Wellworthy compression and 

cylinder walls, avoid scraping 
; . scraper rings. These are obtain- 
When oil consumption goes up — power goes down and wear able in specially matched sets. 

When you notice your oil consump- Today, you can r the re-bore 
tion getting heavier it is an indica- | until a major rhaul becomes 


tion that cylinders are beginning to | necessary, for other reasons such WELLWORTHY 


wear, Oil is seeping up into the | as bearing wear ' y by fitting 


combustion chambers and getting | Duaflex Piston R And this 

burnt away the explosive gases | is why OIL CONTROL 
leak down past the pistons, Thus Duaflex Ris i themselves RINGS 

your engine loses power and begins | automatically tot ir in cylinder 


to use more and more oil and petrol walls, They pre ardly against 


In the past this condition could | the cylinder wa 1intaining a ** The Choice of the Expert ” 
j emedied with -t _ as-tight seal all ' ti That 
only be remedied with a re-bore gas-tight seal a ae rm REDUCE OIL CONSUMPTION - IN SIOW « DEFER RE 


an expensive job which had to be | means a more eff 
carried out every 30,000 miles or so. | fuel consumption and less wear. Write for literature to: WELLWORTHY LIMITED * LYMINGTON * HANTS 
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pald and fast” 
the story of 
) 


tips and tools 


— RESOURCES FOR RESEARC! 


A SERIES: EXTENSIV 
Behind the constant scientific control of the quality of Cutanit 
lies the combined efforts of the Research and Developments 
Organisation of Jessop-Saville, Metropolitan-Vickers Electrical 
Co. Ltd., and B.S.A. Co. These continual efforts have one object 
in view—improved precision cutting over long periods. For 
consistency throughout the materials and a high performance 
steels, alloys, cast iron, glass, plastics 


on all types of materials 
there is no equal anywhere 


rock and concrete, etc 


! 


Z 


neve. 


r 


Pe 
Byes 
sas 
pte ee 
Fp ge 

‘ihe 


Ae Sige 


PIE PREIEL 





M ‘ r 
vv ’ 


& SONS LTD JJ SAVILLE 


WM JESSOP 
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Coopers are the original makers of the Felt Polishing 
Bob as used today, and today Coopers offer a wide range 
of bobs which includes the ideal wheel for every class of 
work, in six grades from soft to rock hard, and in four 
qualities. 


in Finishing 





POLISHING MOPS 

Coopers Calico Mops can be supplied in any diameter 
and thickness, loose or stitched, and suitable for tapered 
or parallel spindles. There is a good economy range of 
section mops, too. Each quality can be supplied in 
grades to suit the class of work. 





Send today for details of the entire bob and mop range. 


COOPERS FELT 


Please send enquiries to Head Office and Works— 
COOPER & CO. (B’HAM) LTD., BRYNMAWR, BRECONSHIRE. 
Registered Office and Works; LITTLE KING STREET, BIRMINGHAM. 


ps a vay 312 


ng Brynmawr 











Ap Mr f Mp £7 f detal 


Mae Wa p (Ret d&) =Mn 


QUITE A SIMPLE 
MATTER, GENTLEMEN 


And after a session with heads wrapped 

in wet towels, our design department 

will emerge triumphantly with the spring 

calculated to do the job better than any 

other. It's as well to call us in at the C5 
design stage, you know. More 
than thirty years facing up to this 
sort of thing has taught us most 

of the answers. 


‘Tew, IT T, 





OF Cus 


NGS, SPRING CLIPS 
SWORK, WIRE FORMS 
OLUTE SPRINGS 


THE LEWIS SPRING CO., LTD. 


RESILIENT WORKS, REDDITCH. ‘Phone : REDDITCH 720/1/2. 
London Office : 321, High Holborn, W.C.1. "Phone: Holborn 7479 & 7470. 
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SS 


\ 


ROLLSROYCE \ 


SAN 


SS 


use 


‘Rotofinish’ 


Rolls-Royce are one of many leading firms who have 
proved the efficiency of ‘Rotofinish’ machines, handling 
equipment, chips and compounds and service for pre- 
cision De-burring, De-scaling, Radiusing, Polishing 
and Britehoning. 

A wide range of components—from large castings and 
forgings to small stampings and pressings—can be pro- 
cessed in ‘Rotofinish’ machines in batches from 5 to 
500 Ibs. at a time. 

Savings in time, labour and cost of 80°, are frequently 
achieved since the process is automatic, only requiring 


unskilled labour to load and unload the batch of 


components. 
Roto-Finish Limited are the originators of precision 
barrel finishing; their equipment is specially designed to 
operate with the utmost efficiency. Rapid handling tech- 
niques for loading, unloading, washing and separating 
are a special feature. 

May an engineer come along for a preliminary chat 
about ‘Rotofinish’ processes, machines, equipment and 
service and select some of your components for free 
trial processing? We prove ‘Rotofinish’ to be of value 
to you before you buy. 


ROTO-FINISH LIMITED 


DEPT. A2, 39 PARK STREET, LONDON, W.1, 
GROsvenor 667!. 

TRACE MARK 
THE UNIFORM MECHANICAL PROCESS 
FOR DE-BURRING, POLISHING, HONING 
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BRIGGS MOTOR BODIES LTD 
BRITISH TIMKEN LTD 


BRITISH UNITED SHOE MACHINERY 
COMPANY LTD. 


J. B. BROOKS AND CO. LTD. 
CREED AND CO. LTD. 
THOMAS CROMPTON & SONS LTD 
HAWKER AIRCRAFT LTD 


KENWOOD MANUFACTURING 
Co. LTD 


MAGNATEX LTD 
MELLOR BROMLEY & CO. LTD 
S. E. OPPERMAN LTD 
PLATERS AND STAMPERS LTD 


POWERS-SAMAS ACCOUNTING 
MACHINES LTD 


ROLLS-ROYCE LTD 
RONSON PRODUCTS LTD 


SKEFKO BALL BEARING 
COMPANY LTD 


S. SMITH & SONS (ENGLAND) LTD. 
VICKERS-ARMSTRONGS LTD. 


WOLVERHAMPTON DIE-CASTING 
COMPANY LTD 





This is a medium sized RF/DW/22 machine, showing 


the washing-out operation, 








SHEFFIELD ENGLAND 


Specialists in the production of high grade 
eat resisting and corrosion resisting alloy 
ngs 


istration shows the preparations of mould:. 


DARWINS LTD. 
TOOL STEELS - HACKSAW BLADES - PERMANENT 
MAGNETS ~* HEAT & ACID RESISTING CASTINGS 


ANDREWS TOLEDO LTD. 
CARBON & ALLOY CONSTRUCTIONAL STEELS 


ANDREWS TOLEDO (WiRE ROD) LTD. 
SPECIAL CARBON & ALLOY WIRE ROD 


SHEFFIELD FORGE AND ROLLING 
MILLS CO. LTD. 
CARBON & ALLOY STEEL BARS & SHEETS 


WARDSEND STEEL CO. LTD. 
AGRICULTURAL & TOOL STEEL SHEETS 





GEAR TOOTH ROUNDING 


and CHAMFERING MACHINES 


Automatic Operation, High Produc- 
tion Rates on External and Internal 
Gears, Starter Rings, etc. 





if We also manufacture Rotary Cam 
— and Profile Milling Machines, Short 
bread Milling Machines, Multiple 


ENGINEERING CO. LTD. eatchgscbstsogteppcaae 


COVENTRY sox: covenrer occa) ueteemecnmnlansamnamal 


Rainbow 
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‘Drihkold’ 
REFRIGERATION 





for TRANSPORT 


































































































BY ROAD 


meets all the users’ needs. 

* Drikold’ does not reduce the payload ; 
is simple and inexpensive : 

does not require skilled operation 

or maintenance ; 


is completely reliable in operation ; 


is hygienic and free from mess. [oO 


Full technical service is offered 


Before ordering or building Refrigerated 
. p) 
Vehicles look into the outstanding advantages of xX> xX ii kk <> ] rs | 


the solid carbon dioxide — dry ice — sold by Imperial Chemical Industries Lid. 
Enquiries to: 


IMPERIAL CHEMICAL INDUSTRIES LIMITED, LONDON, S.W.1. 
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introduce an entirely 
new design of 
LUBRICATOR NIPPLES 


Enots once again lead the way in the National effort 
to reduce costs, by introducing an entirely new type of 
angle lubricating nipple. Outstanding features 
include the following :— 

@ Made in one piece. 

@ Clear-through way for lubricant. 

@ Lower overall height. 

@ All steel, hardened and Cadmium plated. 

@ Available in all standard threads in common 

demand. 

@ Are cheaper and better. 
These nipples are available in the following thread 
8172s: 
4’ B.S.F. ¢’B.S.P. 4’ A.N.F. $’°U.N.F. *&’ B.S.F. 
t’ BRIGGS. *%’ A.N.F. *%’ U.N.F. #@ B.S.F. 
Retail price for all sizes is 10d. each, compared to 
lid. each for the old type. When ordering please 
use code letters H.S. followed by angle required 


(35°, 67°, or 90°) and thread, e.g., HS 90 
H.S. 67 §” B.S.P.—Hotset nipple 67° angle with }” 

B.S.P. thread. 

The old type angle nipple will continue to be available 

as well as the range of straight nipples, in similar 

threads to the above. 


BENTON & STONE LTD 


ASTON BROOK ST., BIRMINGHAM 6, 



























for perfect photo-prints 
Wol/77 Qt imt 
; i ferroprin 
the Bi ‘light-stopping’ lead 
The toughened lead of a Ferroprint 
gives you the firm unbroken ential 
for clear photoprint reprodu 
of fine detail-—and that apt the entire 
range of degrees from 6H et i 
Perroprint solves 4 
your pencil problens , RATED TO BS.S.1799 
« Longer-lasting point, 












* 
o Consistency of degree, y | cieitaettieaninns 
4 | 


e Smoothness of lead. 


coeee 6.v INDUCTION HEATER 
Degrees — \g the Worla 
6H, 5H, 4H, 3H, 2H, H,F, HB, B, 2B. | et 


U.K. PRICE £875 
FOR SOLDERING, BRAZING & HEAT TREATMENT 


@ OTHER MODELS AVAILABLE I kW. TO 45kW. OUTPUT 


radio heaters Itd., woxmcnam . serxs . enctann. 
Phone: Wokingham 1030-1-2 Grams: Radyne, Wokingham 











7d. each, 6/8 per doz. I vod Stationers. 


Made by THE ROYAL SOVEREIGN PENCIL CO. LD. LONDON. W W.10 
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Buy engine life for your 
new B-M-€ “O.E.AY and 
2.2 ic DIESELS 
with Shell Rotella Oil 


es Vi KK ~ 


Ai\ 
Ay 
5 Z) 
ae 
= 


4 


Shell Rotella Oil will maintain freedom V2 
from ring-stick, minimise ring and liner NZ Ane 
wear—and reduce scraper ring and other NY 

\/ / 


engine deposits. Its use will result in Msi | 
aM: 


i | ‘Q) 
il 


) 


long mileage between overhauls ; Ue i —ageS / =| 
and more working days in the year. >t > 2 


SHELL ROTELLA OIL IS OFFICIALLY RECOMMENDED BY 


The AU § TIN Motor Co. Ltd. and 
mMORRIS-COMMERCIAL Cars, Lid. 





LEADERSHIP IN LUBRICATION 
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FULLER HORSEY 


SONS & CASSELL 
10, LLOYDS AVENUE- LONDON -E.C.3. Phone ROYAL 486! 








AMAL LTD + HOLOFORD ROAD - WITTON 


112 


+ SIRMI NGHAM é 








Rathbone 











ACTUAL MAKERS OF 


CEMENTED CARBIDE 
TOOLS ETIPS 
(alo gue on Request 
@ NOR 2226 (Sunes 


3 / 
v Z 
, . 
; at i 
- , * A 
~ : ~~ he 
Jj os 
GREAT HAMPTON STREET, BIRMINGHAM 18 
——o 
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Scammell 8-ton chain drive solid tyre 4 wheeler. Built 1928 
(Hardy Spicer Propeller shaft between gearbox and chain drive axle.) 






































Scammell lorries were fitted with Hardy Spicer equipment as long ago as 1927. It is an expression 
of their confidence in Hardy Spicer equipment that Scammell’s continue to use it right up 
to the present day. Hardy Spicer are justly proud of their record of service to the Motor 


Trade, and to have been associated with so many great names of the industry for so long 


1 modern Scammell Constructor 6x6 Chassis 


PROPELLER SHAFTS AND UNIVERSAL JOINTS 


HARDY SPICER LIMITED (A Birfield Company), WITTON BIRMINGHAM fy 
HARDY SPICER (AUSTRALIA) PTY. LIMITED, SOMERS STREET, BURWOOD, £.13, VICTORIA, AUSTRALIA 
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Make 
More 


of 


PPER 


Copper and its alloys are now available in ample supply 
for all purposes. Maximum economy and efficiency in 
the use of these versatile materials is achieved by care- 
ful selection and proper application. The Copper 
Development Association will gladly advise on any use 
of copper or its alloys —free of charge or obligation. The 
C.D.A. exists to help copper to help you and welcomes 
ir enquiries, 


FIRST ASK THE C.D.A. 
YN 


COPPER DEVELOPMENT ASSOCIATION KENDALS HALL * RADLETT © HERTS ‘ RADLETT 5616 





If it can be Riveted... 


as i} ii | HERE IS HOW YOU CAN SPEED 
Dunelt Daal UP THE JOB—AND CUT COSTS! 


5a — j i vi If you produce riveted assemblies where 
Faamennans eaereneen | ) i te 4 speed in operation and a neat appearance 
| are as important as a properly formed 
rivet head—it will pay you to investigate 
T.T. Rivet Spinning machines. The wide 
range of machines available are suitable 
for rivets in all sizes up to }#” diam. mild 
steel. It includes bench and floor models, 
air and foot operated, and ‘‘Duplex’’ 
spinners for heading both ends of pins 
for hinges, chains, etc. Write for 
full details and latest literature. 


OT river R.S.3. VMD. A.E. 
SPINNING “”" “oP” 


Air operated 


MACHIN £ Cabinet base 





quality in STEEL 


ween erret 


mun want 


or 


‘ 








ALLOY AND SPECIAL 


CARBON STEELS . 
sk for a 
demonstration. 


Black rolled, bright drawn or smooth ground, in heat a, 
nm 

treated or unheated conditions. Free cutting steels, heat Hi odvisery ser- 
resisting steels, die steels, shear blade steels, high speed MACH: NE TOOLS LTD NE wpa 
i f . would 

tool steels, stainless steels, valve steels. 63-68. PRINCIP ST., BIRMINGHAM, 4 
DUNFORD & ELLIOTT (Sheffield) LTD., Attercliffe Wharf Works, 

Sheffield, 9. 


Telephone; 41127 (5 limes) Telegrams: “ Blooms, Sheffield 9", 
Also at London and Birmungham. 
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Thinking in terms of wheels? 


When you’ve a job on hand that requires pressed steel wheels of any size and in any quantity, 
that is something for the expert to handle. At Wellington, we have been pressing steel into wheels 
for all sorts of surface transport for half a century. We have all the facilities — a mechanical 
press capacity from 10 to 2,000 tons, a hydraulic press capacity from 50 to 1,650 tons, welding 
capacity up to 1,200 kVA... everything down to a specialised conveying system and full 

painting equipment. All of which makes for an efficient finished article and speedy delivery. 


When you think in terms of wheels you should 


Call in 


Joseph Sankey & Sons Limited 

Hadley Castle Works 

Wellington, Shropshire 

relephone : Wellington 500 

Telegrams : Sankey, Wellington, Shropshire 
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my COMPOFLEX takes care of the ripcord 


WV A * FLEXIBLE 
PROBLEM—a Compofiex 

answer. This parachute 

ripcord glides smooth! 

and faultlessly inside 
Compofiex Parachute Ripcord Housing. M 
to Air Ministry requirements, the specif 
tions of this vital’ flexible’ include ver 
tolerances as regards compressibility, ¢ 
with high flexibility and clean finish. (// uph 
by courtesy of G.Q. Parachute Co, Ltd 







We offer the only complete Advisory Service 


on flexible tubing and hose. As supplie: ill types 
and in all materials, we can recommend * fis les’ best 
suited (o a particular job, and at the right 


‘If there is a ‘flexible’ answer you’ll find it at 


COMPOFLEX 


COMPANY LIMITED 


Flexible centres at: 26 Grosvenor G London, 8.W.!1 
Telephone: Sloane 6186/5109 and Huddersfic I i, Oldham, Lancashire 
Telephone : Oldham-Main 6114 BRITAIN’S ONLY FLEXIBLE CENTRES 


PF 4: OS t.2 Ss Vie OLDHAM AN D 5 0:-0.7 2 WIMBLEDON 
GP cio 








HERE’S THE 


Reliability 


INDUSTRY DEMANDS 






















industry has been looking 
for just such an engine as 
this—an engine chat takes 





up very little space and 
uses fuel sparingly, yet 
gives power in plenty for 
the job on hand and keeps 
going year after year 


with the minimum of 


PRESS TOOLS 
PROTOTYPES 
MOULDS 
GAUGES 
JIGS, ETC. 


maintenance. A depend- 
able, versatile, 
hard working, 


economical 





engine 









FOR 
COMPRESSORS 
ROAD ROLLERS 
RAIL SHUNTERS 
STATIONARY 
ENGINES 


*Phone : 
3678 


even p. 4} | STATION RD (EAST), HORLEY, SURREY 


Ove SION 
tite A.1.D., M.O.S. AND ADMIRALTY APPROVED 


Ling 
} 1] 





s 
"AND Bac, 


“ESting 





OR 


Champions of their weight and class 
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GAS 
CARBURISING «1 
GEARS 





at David Brown & Sons 


(Huddersfield) Ltd. 











Machine and traction gear components are gat 
carburised in these two Birlec pit furnaces at 
the Park Works, Huddersfield, of David Brown 
& Sons, Efficient operation, low operating costs 
and controllable case depths characterise this 
range of standard equipment—borne out by the 
increasing number of installations throughout 


the engineering industry. 


Associated with these gas carburisers are a pit 
tempering unit (VFC 2624) and an endothermic 
atmosphere generator; this generator supplies 
the ‘‘carrier’’ for the carburising gas. . 
standard designs of furnace, however, are also 
Ocher hardening problems ore best available for the ‘drip-feed’ system, utilising an 
solved by high frequency induction methods inexpensive carbonaceous liquid. 
on which our specialist Induction Heating 


Division will gladly advise. Catalogue No. 70 on Gas Carburising has recently been revised ; may we send you a copy? 


BIRLEC LIMITED 
ERDINGTON BIRMINGHAM 2 4 


Also LONDON, SHEFFIELD, GLASGOW and NEWCASTLE-ON-TYNE. 


sm/B.2158. S4a Member of the ALA. Group of Companies 
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TRADE ENQUIRIES TO: Carr Fastener Co. Lid., 47 Woburn Place, London, W.C.1, Museum 1433 


Birmingham: 214 
Head Office: Carr Fastener ¢ 


FASTENERS For metal-to-metal fixtures, 


fabric-to-metal, wood-to-metal . . . etc. 


They add ten minutes production to each man hour 





Manchester’ 50 Newton St., Manchester 1. Central 4057 


er House, Paradise Street, Birmingham, 1, Midland 2297. 
Nottingham Road, Stapleford, Nottingham. Tel: Sandiacre 3085 





GREATER 
PRODUCTIVITY ” 


. « « without planning 


But in 
Industry 





every working hour... minute... \ i. 
second must be carefully planned towards ¥ age oo 
the increased production of commodities ‘ /j— : 


essential to the nation's livelihood. Time 
and Motion Study methods help greatly : p*. 
towards chat end, — we 77 — 


PRESTONS, once again leading the way 
as the largest suppliers of Swiss Stop- 

Watches to British industry, give every 

help to Time and Study experts by 

supplying not only top-quality Swiss 

Jewelled Lever instruments, giving years } 

of accurate service, but also give every 
help with their 


IMMEDIATE REPAIR SERVICE 


giving attention to your most urgent 
needs in doublsa quick time... yet 
with the care and craftsmanship leat 
to such precise instruments. ALSO 
by periodically stripping, cleaning 
and expert oiling by our “Mainten- 
ance Service” your Stop-Watches will 
gain added life. 








WATCH AS ILLUSTRATED 
WITH DECIMAL DIVISION 
46:2:6 


We have a fine range of all ty of 
Swiss Stop-Watches including rist- 
Stop- Watches. 

WRITE OR PHONE FOR OUR 
ILLUSTRATED CATALOGUE 
AND PRICE LIST. Tel.: BOLTON 
876 (2 lines). 


WITH 1/Sth SEC. AND DEC. 
DIVISION 46:5:0 


PRESTONS LTD. stop-warcn speciauists BOLTON, LANCS. 

















| An entirely new and fully revised edition 


MATERIAL HANDLING 
IN WORKS STORES 


just out 


| containing TWICE as much information as before 
g 


| This unique book must be read by everyone concerned in 
any way with industrial storekeeping. Written by 
L. J. Hoefkens . . . lavishly illustrated ... with many new 
| sections and useful reference material added . . . it 
demonstrates convincingly all the practical advantages of 
I the fork lift truck and pallet system. 
CONTENTS 
| Foreword by Sir Walter Puckey. PART ONE (Theory): 
Introduction; Fork Trucks and Pallets; Planning and 
| Introducing New Methods. PART TWO (Practice): 
Examples from Practice; Receiving Department; Rau 
Material Store; Finished Part Store; Finished Equipment 
| Store; Despatch Department; Provisioning Equipment and 
Space; Material Movement Control; Swarf and Scrap 
| Handling; Handling and Storing Bar Material; Incentive 
Schemes for Non-productive Workers; Fork Lift Truck 
| Operating Costs; Fork Lift Truck Maintenance; Conclusion, 


{PPENDIX. INDEX, 


18s. net. By post 18s. 6d. 


2nd Edition 196pp. 


| Obtainable from booksellers or direct from 
DORSET HOUSE, STAMFORD ST., LONDON, S.E.1 
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aig 


LHE EMPEROR 
ASKED FOR. 





go Be SBOCOC0SG KF 





\ 
ie years ago aluminium was a rare metal and was given the honour 


of decking the banner staves of the French Imperial eagles. The industrial uses 
of aluminium and its alloys could not then be visualised and even today in this 
aluminium era the many uses of aluminium alloys are still boundless. 
The outstanding success of aluminium castings owes much to the advanced techniques 
in their production. At P.B.M. aluminium alloy castings 
are our business and we are equipped to offer 
all the advantages of the finest production 
techniques in this industry. Consult us and 
we will gladly advise you how P.B.M. 
precision aluminium castings can cast 
added reliability into your products. 


Gravity Diecastings 
Machined Castings and Assemblies 


PERRY BARR METAL COMPANY LTD., GREAT BARR, BIRMINGHAM 22A 
TELEPHONE: GREAT BARR 11794-5-6 Ses 
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“HAND & HEART” BRAND 
FILES & RASPS 


North, South, East and West, in humble village 
forges and vast industrial plants throughout the 
world, Osborn Best Refined Cast Stee! Files and 
a are in dally use. 

A full range is supplied for every purpose, and 
every tool leaving the factory is tested and examined, 
to ensure perfection. 


MAKERS OF QUALITY STEEL 
PRODUCTS FOR OVER A CENTURY 








LIMITED 
SHEFFIELD 


SAMUEL OSBORN & CO 


CLYDE STEEL WORKS 


120 

















have the experience 
AND 
the equipment 


D 
pa, mica PRODUCE 
” MINGHAM 7° Tel. 4 
NC ont 28 Queen Anne's : 
seri \ WHitehall 889 ta 
we wet a ‘aa ane Limited 
papa Areas Electric Corpo 
with the 








Zod’ MITRE 
Drop Forging 





We invite you to send 
for our sales folder 
which explains why 
MITRE precision Drop 
Forgings help to step up quality and 
production and reduce costs, 


A. J]. VAUGHAN & CO (MITRE WORKS) LTD 


WOLVERHAMPTON ROAD, WILLENHALL, Staffs. Phone 486/7 
Lc ese 
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With the increased speeds of rotating components 
in modern machinery, there is a growing need 
for new degrees of accuracy in determining 


and correcting any unbalance. The Avery electro- 


dynamic balancing machine No. 7210 provides 


this accuracy in balancing components weighing 


between 6 Ib. and 600 Ib. 


W. & T. AVERY, LTD., SOHO FOUNDRY, BIRMINGHAM 40 























Pressing- 
A MODERN MANUFACTURING SCIENCE 


at (Ge —> 


These illustrations show the six stages in the 


production of a particular pressing, the number 
of pressing operations being dictated by the thick- 
ness of the material and the depth of the designed 
shape. Simple pressings require only one drawing 
operation after the flat shape has been blanked 


from a sheet. 





Pressing is a process of manufacture which holds 
enormous possibilities for the Designer and the 
Engineer. By means of modern power presses and 
expertly contrived dies parts of simple or complex 


shape can be produced in large or small numbers, at 
a cost, which generally compares favourably with 
other methods of manufacture and is not 
infrequently much lower if a pressing is skilfully 
designed. 


»? 


The essence of the process is design. It is open to 
the Designer to use metal of modest thickness 
which by skilful manipulation can be formed into 
a shape through which the forces acting upon a 
component are resolved along the planes of 
maximum resistance. 





The services of an experienced representative are 
at the disposal of any interested Engineer who 
wishes to talk about pressings, and a ‘design study’ 
to relate the functional and process aspects of design 
will readily be undertaken in order to demon- 
strate the possibilities of the proce: 





Please address enquirles to 


JOHN THOMPSON 
MOTOR PRESSINGS LTD 
WOLVERHAMPTON 








= 
Books for 
Automobile Engineers 








Your local Smith’s shop or railway 
| bookstall can quickly supply the books 
you want on any aspect of the industry. 
Lists of titles on specific subjects will 
gladly be supplied on request. 


Your copies of AUTOMOBILE ENGINEER 
| can be bound into attractive volumes; and all 
| your stationery and printed matter supplied 

through our local branch. 


W.H. Smith & Son 


for TECHNICAL BOOKS 
| HEAD OFFICE: STRAND HOUSE, LONDON, W.C.2 














tugine Diyaded Scales 
: _ ARCHITECTS & ENGINEERS 
Guaranteed accurate. and made from the finest materials, all 


scales are hand polished, and have clear contrasting figures. 
Extensive range of scales available to meet all requirements. 





OF MANCHESTER 


J. HALDEN & CO. LTD., 8 ALBERT SQUARE, MANCHESTER 2 
BRANCHES AT:LONDON, NEWCASTLE-ON. TYNE, BIRMINGHAM, GLASGOW, LEEDS & BRISTOL 
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EAGLE BRAND 


DROP FORGED 


SPANNERS 


FOR ALL PURPOSES 


Weey 4 
oe be 
Re ow) 
So, ; 


BROS (orop-rorcincs) LTD. 


EAGLE WORKS «+ WILLENHALL « STAFFS 


_ Maveyo Od... 


Rubber Wil handy) 


A rubber mill equipped with 
sheeting rolls, extruding machines 
and moulding presses. A rubber 
mill equipped and staffed to 
produce all kinds of mixings, 
mouldings, bondings and extrusions 
in rubber, in fact rubber materials 


for any trade. 


MIXINGS - MOULDINGS - EXTRUSIONS - BONDINGS in RUBBER 


EDGEMOND AVENUE, 
TYBURN, BIRMINGHAM, 24 
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nn 
...no brake on 


production! 











Lights and 
Magnifies 


HORSTMANN = PLUSLITE 


Brilliant illumination PLUS a large rec- 
tangular magnifier (x2 or X3) giving clear 
vision with both eyes. 

This lamp is a very necessary aid in your 
machine shop or inspection department. It 
magnifies and gives some protection to the eyes 
from flying metal. 








x 2 MAG. x 3 MAG. 


MODEL P/201 (15” reach) ... £7.0.0 £7.10.0 
MODEL DP/241 (27” reach, max) £9.0.0 £9.10.0 


Write for leaflet No. 22 from the manufacturers : 


HADRILL & HORSTMANN LIMITED 


FARNCOMBE HILL, GODALMING, SURREY 








OVALS. 





Presswork and sub-assemblies " 
for the automobile industries radiators for the 
are a speciality. Our service is . 
modern and adaptable and we Automobile Industry 
deliver the goods on time, 
thereby causing no irritating 


production delays. 


Also 
manufacturers of 


GIRDEX fi ie 


MACHINED PARTS WELDED ASSEMBLIES Fabrications 
COMBINED PRESSWORK AND MACHINING i> the Traile 





GIRDEX ENGINEERING CO. LTD. 
WESTON LANE, TYSELEY, BIRMINGHAM 11 new itinnsittn cbtiailianice 


Telephone: ACOcks Green 2205 Telegrams; GIRDEXPRES 
E. J. BOWMAN (B’HAM) LTD. 
WHITEHOUSE STREET, BIRMINGHAM 6. Tel. Aston Cross 3228/9 











G 4% 
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your future plans 


Quality production of an established com- 
ponent, or the design and development of 
something quite novel--our plant and 
laboratories are fully organised to do 
either. Ultra-modern machines ensure 
accurate and well-finished products. Our 
technical staff will be delighted to discuss 
any requirements for mouldings or 


extrusions in rubber and plastics 


ANOTHER RE. 
RULE 


- PRODUCT 


RUBBER IMPROVEMENT LIMITED 
RILEX WORKS WELLINGBOROUGH NORTHANTS 
Telephone Wellingborough 2218 





at all stages of manufac- 
ture ensures a trouble 
free product... . the 
reason why most manu- 
facturers use High Tensile 
Cylinder Head, Gear Box 
and other Studs made 
by 


YARWOOD INGRAM. CL" 


PARKER ST. BIRMINGHAM. 16. 


TELEPHONE: EDC beston.3607, 
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 SHAKEPROOF’ 


Bé11535 


LOCK WASHERS AND 
LOCKING TERMINALS 


106556. 518146 


RADE MARK WN 


with the tapered twisted 
teeth that lock tighter 


under vibration 


Note tooth form 


the independent 


Manufactured from high 
carbon spring steel, hardened 
and tempered, also available 
in phosphor bronze. 


BARBER & COLMAN LTD 
MARSLAND RD - BROOKLANDS - MANCHESTER 


TELEPHONE: SALE 2277 (3 LINES) 
TELEGRAMS: ‘‘BARCOL" SALE 


Factors’ and Dealers’ enquiries to:- 
Wm. Clark (Spare Parts) Led., 


A.1.D. 


APPROVED 


SHAKEPROOF 


PRODUCTS 





438 Harrow Road, London, W.9. 





SS) 
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THE BUSH PEOPLE 
for NITRIDED 


JIG BUSHES 
and LINERS 


NEW CATALOGUE AVAILABLE ON REQUEST 


These jig bushes and liners are manufactured in accordance with 
6.5.5.1 : 1953, che recommended sizes for the jig plate holes 
perp, bed accordance with British Standard for B limits (8.5.5. 
164:1941). 














Established 30 years 
























LAWRENCE Bros. MILLWARD LTD} 


ROTHERHAM 





bearingst¥g 


Set course for YCOL 
"made from high tin content chill 





you can be sure of an 
* Accurate bearing 
cast bronze or for specially arduous duties, centrifugally cast bronze. 
May we have your enquiries for .... plain and 
flanged bushes, liners, worm wheel rims, sleeves, 
slip rings, ete., either proof machined or completely 
finished machined to fine limits. 





WHYTE & COLLINS LTD. 


Kelvin Works, Fenton, Stoke-on-Trent 











Telephone : STOKE-on-TRENT 486107. Telegrams : ALLOYS STOKE-on-TRENT. 


SM/YC 2104 
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a Ar the Colchester Lathe Company careful design and 
3 3 production technique have combined to take full advantage 
3 2 of the hard-wearing properties of Betaloy in carrying out 
operations like the one illustrated—the machining of 
a lathe saddle by a gang of Betaloy-tipped milling cutters 
at a metal removal rate of 48 cubic inches per minute! 


\ 
\, * * 
Cubic in<enes The application of Betaloy cutting tools to machining 
be! / | 


problems is a specialised technique. With all the 


a 
per os ouke facilities of a research department, we will be pleased 


to advise on the most suitable grade and type of tool 


for any particular machining problem. 


GO BIRMINGHAM TOOL 
O & GAUGE CO. LTD. 


(9 SOHO HILL - BIRMINGHAM 19 
TELEPHONE: NORTHERN 3344 


a 
6 
6 


"Pang waet 
LONDON OFFICE: 26 HOLBORN VIADUCT, LONDON, €.C.1 
Oh OF BOSE sO 2M FT 2e« 6 '¢ 
Beardmore 








Including automobile and electric vehicle 
battery control and charging equipment 


BATTERY CHARGERS AND 
CHARGING 


By Robert A. Harvey, B.Sc.Eng)., A.M.1.E.E. Covers every aspect of charging principles, charging 
methods and charging plant. Consideration is given to small chargers for radio and car batteries, 
and to applications in power stations, telephone exchanges, mines, railways, electric vehicles, cars, 
lorries, buses and trolley-buses, aircraft, ships and stationary generating plants. This invaluable book 
shows how the problems of battery charging and control have been solved in many different industries. 
It enables the engineer to examine the schemes used in other fields and to select and adapt such 


schemes for his own particular use. 


Every important battery control scheme is described in 
this valuable book. 35s. net. By Post 36s. 3d. 


Available from all booksellers or direct from :— 


Iliffe & Sons Limited + Dorset House + Stamford Street « London, $.E.1 
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political pops... 





BE NO 
“HERE oy WHERE THERE 
Ng EFFICIENCY 


Mr, Disraeli made this statement to 
his constituents on October 3rd. 1868 


—and how right he was! You 
cannot make economies in produc- 
tion unless you are efficient and 
where it is a question of riveting you 
should use the most modern and 
efficient method—the ‘‘POP"’ riveting 
system. Riveting is done by one 
: operator in one operation, working 
Gg) from one side of the material only. The 
yy efficient use of ‘‘POP’’ rivets will give 
few you increased production with a saving in 
man-power. 


Our technicians will be pleased to advise 


\ } e, 
% ; 
i? 1 you on the most efficient method of 
j riveting—please consult us. 


“POP"’ is a Registered Trade Mark of the 
















ONE orinsTor. manufacturers, 
Bill’s job is 
Geo TUCKER EYELET Co. Ltd. 
> JO ) IS Walsall Road *° BIRMINGHAM 22 
e lelephone Giichhelds 5024 ( 7lines! Telegrams EYELETS BIRMINGHAM ° 
y ] Consultant & Tool Manufocwrers me ia sides — 
al) exacting’ Oe, aa — MATE SaR 








And so, for that matter, is Bill Goodwin. 
He knows from experience just what he 
wants—and insists on getting it. Everything 


he handles must be exact to specification, PRESSWORK AND ASSEMBLY 


particularly the sheets, lengths and coils 
that he carefully checks for thickness. No BLANKING, DEEP DRAWING, WELDING 


deviation, however slight, escapes his ever 
critical eye. And until it has been cor- 
rected, no approval from Bill! Such 
rigorous attention to detail is characteristic 
of every department and activity at 
Habershons. You can see the results in 
their products . 





For well over a century we have manufactured 
hot and cold rolled strip and sheets to all 
specifications and for all purposes. Your 
enquiries are invited. 


Habershon 


ST kK EL STRI P Blanking up to 24” x 18”. Drawing up to 8” depth 


All types of presswork up to 200 tons capacity. 


SAMUEL GROVES & Co. Lt. 


MUSGRAVE ROAD, HOCKLEY, BIRMINGHAM, 18 


Telephone : Telegrams : 
J, J. Habershon & Sons Ltd., Rotherham Tel, 2081 (6 tines) NORthern 3634/5 Severs, Otam 





meets the most exacting requirements 
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\. / for complete satisfaction ... 


. refer your problems to the firm q) that has specialised 
for over 25 years Cty in the production of filters CY-) strainers 


lilustrations 
Tank Filter Strainer 


and floats to customers’ own requirements Oil Sump Strainer (Rust Proofed) 
Petrol Purp Filter (Fine Gauze) 


Air Ventilator Filter (Blower Guerd) 


FILTERS - SCREENS - STRAINERS 


INTERMIT LTD., 37, Bradford Street, Birmingham, 5. Telephone: MiDiand 3492 


SM/\. 2346 
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Life is smooth and life is even—but monotonous? 
Never! Not with responsibilities like mine. I 
happen to be the power behind an important 
production process. No, I’m not bored; that 
sound you hear is a hum of quiet content- 
ment... a murmur of satisfaction at a job 


well done. 


Ina Busy Little Bee 


frow &E.C. 





Fractionals 


THE GENERAL ELECTRIC COMPANY LTD., MAGNET HOUSE, LONDON, W.C.2 


130 





























P.V.C. WING PIPINGS, as supplied to leading motor 
manufacturers and body builders at home and abroad, 
have proved that plastic materials survive the severest 
tests. Whether as standard fittings used as wheel arch 
pipings or specially designed joint mouldings our sections 
are guaranteed to meet your particular requirements. 
Extrusions are our business —not just a department. 


Please write for brochure on extrusions for the motor industry. 


C. & C. MARSHALL LTD. 


PLASTRIP HOUSE 
OAKLFIGH ROAD NORTH, LONDON, N.20 


Telephone: Hillside 5041 (3 lines) Cables: Tufflex, Londor 
Telegrams: Tufflex, Norfinch, London 





CLAMP YOUR WORK HYORAULICALLY/ 


colder shows how to 
SLASH 


NEwaoe 
ASSEMBLY 
TIMES CLAM. 








a ) , 
J? Simple + Inexpensive 
Instantaneous 
for 


MILLING - GRINDING 


OWER JACKS WELDING + GLUEING 








IMITED and every Clamping Problem 
VALETTA RO. ACTON LONDON Ww? 
TEL SUEPWERDS BOSH 544) (4 lines) GRAMS BEWSOROED EALUT LONDON a Newzay pacover 
1060 
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Radial Drilling Machines 


Consider these features : 

* Simplified and easy operation. % Single lever locks arm and head. 

*® Patent locking of arm on column. ¥% Automatic lubrication of drilling head 

* Automatic disengagement of power ¥ Drilling speeds selected and engaged 
feed at required depth. by single lever. 


MODELS VR2 & VR4 AVAILABLE EX STOCK 


(Subject to prior sale) 














SPECIFICATION vR2 vrnea 


HIGHLY Te CNR Teme ¢ 


COMPETITIVE ee ea se ig 


Max. distance centre line of spindie to column T 491i 


PRICES Min. distance centre line of spindie to column wn 12 Ayie 


Max. distance spindle nose to Box table wn in 





Max. distance spindle nose to base in Stin 
Vertical movement of arm on column in 28in 
Our Showrooms | '*Per i" spindle o 4m. 
Spindle Speeds (12) ; 45-2,000 
are only a few 
Spindle Feeds (6) (10) 


minutes from 16-1,020 
cuts p 


London Airport. inch 




















Winihiine Se Cimpuny Lipitle / 


HAMPTON ROAD WEST: HANWORTH - FELTHAM - MIDDLESEX 
Phone: FELTHAM 4266 Cables & Grams: SHIPMENTS, FELTHAM 








BRITAIN LTD 


OF GREAT 


CLANCEY 


CAST-IRON VALVE GUIDES 


AND 


CHILLED - FACED 3 epee 


MQUARVESTER 


G:-CLANCEY L': BELLE VALE - HALESOWEN 


TELEPHONE: CRADLEY HEATH «+ 69411- 
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C.T.D 


(BIRMINGHAM) 
LIMITED 


Designers of 


MOTOR BODY 
PRESS TOOLS & 
ASSEMBLY JIGS 


Single and Double Action 
Draw Dies. Raise, Flange and 
Wedge Action Dies. Form, 
Curl and Brake Tools. Sub- 
assembly and Main Body-build 
Jigs 





duty 
masking 
tape 








A Folder giving full particulars 
of the scope of our service ‘is 
available and will certainly 
be of interest to you, Send now 
for your copy, 

















SHAFTESBURY BUILDINGS - STATION STREET - BIRMINGHAM 5 
MiDiland 0553 





FOR THE AUTOMOBILE INDUSTRY 


erialite 
For masking every job before spraying and protecting it during p at 0 D U C T S 











transit there is a Permacel Masking Tape. New Permacel 
Crepe Paper & Cloth Masking Tapes have a new more durable INCLUDE 
adhesive that enables them to stick better—instantly and firmly The first class electrical and mechanical 
‘ — ‘ specification of these cables for starting, lighting, 
to any surface. The new Permacel adhesive also enables them charging and ignition ensures trouble-free service 
t and hette = ae . : even under the most arduous conditions. More- 
© stand up better to the rugged conditions in factory and over, these cables are competitively priced so 
that high quality and economy are achieved in 
workshop. the installation. 
Permacel Crepe Paper masking tapes offer th iditional 
advantage of being * double bonded’. This process px inently The range of Aerialite ignition suppressors 
‘ ew ae . ‘ covers types for plug, distributor and lead fitting. 
bonds the adhesive to the backing material. It a ensures 8845434:44,14 3 Suppecesion of interference on T/V is most 
‘ ™ . effective and these suppressors are specially 
that when the tape is stripped from the job it comes away SUPPRESSORS designed for use where car radio is installed. 
F - Engine performance is unaffected. 
cleanly and easily—leaving no sticky trace and no paint | 


build-up, because the paper is so thin, 
Ashavin is the registered trade mark of the new 
Aerialite thermoplastic insulated ignition cable 


Send for the Permacel Brochure. It will help you to save time 
: which is unaffected by ozone, petrol, water, 
and money in Packing and Production. on he ag sreate, suniii te etc. snovn LA available in a 
wide range of brilliant colours and is low priced. 
Other ignition cables include rubber insulated and 





rubber, textile and lacquered types. 


The Model 16 is one of a wide range of car 
aerials which have been designed for fitting on 
the header, valance, mudguard, etc. The Model 16 
is fully retractable and is extendable to 5’ 0” 
above the mounting surface. It is capable of 
soning a high signal pickup with low noise 
evel. 


Please send for details of the above and other products in the Aerialite Range. 


Gohan «fhohon (cr. enram) r0,,s.ovci, sucrs. AERIALITE LTD. STALYBRIDGE, CHESHIRE 


16—138 LONDON, BRISTOL, BIRMINGHAM, MANCHESTER NEWCASTLE, GLASGOW 





PERMACEL 


TRADE MARK 


SELF-ADHESIVE TAPES 






CAR 
AERIALS 
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« 

A NEW TOOL 

HONING UNIT 
* 


Reduces time spent in sharpening 
scrapers, chisels, etc. 


More economical than flat oilstone. 

Built to machine tool standards, the Unit comprises two circular oilstones 

7” dia. x 1)” wide driven by constant speed motor through worm gear. 

Trouble-free running is ensured by the use of high grade materials and 
automatic lubrication. 


Safe in use—wheels run at 100 r.p.m. 


Suitable either for 400/440v. 3-phase 


50 cycles or 210/250v. single-phase 
50 eyes WOODHOUSE € MITCHELL 


(PROPRIETORS - THO! WwW. WARO (vO) 
WAKEFIELD ROAD - BRIGHOUSE 


TELEPHONE: BRIGHOUSE 627/(3LINES) © TELEGRAMS WOODHOUSE. BRIGHOUSE 
we ié. 


Maansdic- Chucks 


D SIZES OR TO 


AR 
IN STAND ie 


YOUR OWN SPECIFIC 


help you select a type 


will 
catalogue wil 
Our yitable to your 


and size of chuck most $s 


own needs. 


Write for your COPY today. 


J. H. HUMPHREYS & SONS, BLACKRIDING ELECTRICAL WORKS, WERNETH, OLDHAM. PHONE: MAI 1651. 
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PRESSINGS 
TURNED PARTS 
ASSEMBLIES 







in ferrous or non-ferrous metals, 
electro or enamel) finishes for the 
Automobile Industry and the Genera! 
2ngineering Trades. 





Component parts or complete as- 
semblies designed and produced 
to the customer’s requirements. 


Our technical staff will be pleased 
to advise. 


W.H.BRISCOE & CO. LTD. 


WHARFDALE ROAD, TYSELEY, BIRMINGHAM 11 


Telephone: ACOcks Green 1197 
Telegrams: “Brisk, Birmingham.” 








Holdens 





OPINIONS 
MAY VARY 





The original Quick Detachable Pipe 
Coupling with auto. shut-off valve 
for vacuum or pressure up to 3000 Ibs. 


test will prove that for FEENY & JOHNSON LTD. 


quality, reliability WEMBLEY :: MIDDLESEX Phone: WEMbiey 4801 & 4802 


and accuracy.... Eee, 


+» but a practical 














EXTENSIVE GROUND FLOOR 


FACTORY 
KIRKSTALL bo BR 


BRIGHT STEEL BARS | FOR ENGINEERING & ASSEMBLY WORK 


ARE CONSTANT — PURCHASE OR RENT — 


| CHAMBERLAIN & WILLOWS 


CARBON AND ALLOY IN ALL STANDARD SECTIONS ALSO SUPPLIED, 23, MOORGATE LONDON, E.C.2 
FULLY HEAT TREATED, TO ENGINEERING SPECIFICATIONS CITY 6ors (8 lines) 


KIRKSTALL FORGE ENGINEERING LTD - LEEDS 5 * Telephone: HORSFORTH 2821 | 
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three-way 
service.... 









HERE you see Chimera, 
the three-piece monster of 
classic mythology, slain 

by Bellerophon. A cunning piece of 







moulding this, because the 
beast is shaped like a lion in 
front, a dragon behind, and 
a goat in the midriff. Which 
reminds us of our three-way 
service. We design, we tool, 
we mould : our plant is very 
extensive and we have 
some of the largest 
injection and compression 
presses in the country. 
We daresay we could 
encompass a chimeraian 
moulding job for you. 
Please write to us, or give 
us a ring! 


moulders to the best people 


e We design, tool and mould for any plastics requirement. Write to: 


(PLASTICS) SOUTHEND-ON-SEA, ESSEX 
SOUTHEND 4949i 


—e. K. COLE LTO 








Members of the British Plastics Federation 
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Morris Commercial §.A.E 
6-cylinder Petrol Engine 





Daimler 24 litre 
6-cylinder Petrol Engine 


AEC. A ye 7.7 hire 
6-cylinder Oul Engine 








AEC. A 217 9.6 litre 


Rolls-Royce Model C6 NFL 104 
6-cylinder Onl Engine 


6-cylinder Oil Engine 





Light Alloy Sumps 
for Engines 
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Pe SAUTAAVIAVICLAA MEA TIL@Le 
Castings by 
WILLIAM MILLS LIMITED 


FOUNDRY, FRIAR 
WEDNESBURY, STAFFS 


















PARK ROAD 
AP 180/92 


FRIAR PARK 
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EFFICIENT 
Soler eixie 


MARSTON 
RADIATORS 


¢ of any pro ole 


MARSTON EXCELSIOR = 


yf Chemico 








for 


every form of 


transport 


LEEDS tei: Leeds 37351 


R.MA94, 








of production *: 


you have a right to expect that your consideration will 
in a fall in output. The answer is, of course, the 


Synchronised Guard for 
more production and 
greater safety. Send for 
full details today. 


J. P. UDAL 


INTERLOCK WORKS 
COURT RD., BIRMINGHAM 12 
Telephone: CALthorpe 3114 
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Two hands 
Avital part costes: 
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Fastrip"’ 


PRESS GOARDS 











Get your free copies of the O-Ring Handbook and 
the Pioneer Catalogue —— two publications prepared 
specially for engineers and designers 






When Oil seals must be 100% perfect 
Specify PRONEER 


Under the most rigid tests Pioneer Oil Seals have suc 
cessfully sealed lubricants, chemicals and gases and have 
been completely effective against water, dirt or any 
foreign matter 


‘PIONEER. ms PLEASE 


PIONEER OILSEALING & MOULDING COMPANY LTD. 
A DIVISION OF j. H. FENNER & CO. LTD 
Factory ond Head Office > Cottontree Works, Colne, Lancs. Telephone : Wycolier 411/2 


MEKELITE 
GEARED = @N@ => JOINT 


INDUSTRIAL 
LIGHTING 
UNITS 







For wall, bench or machine mounting. Catalogue sent free on request 
MEK-ELEK Engineering Ltd... ,,...., 
17, Western Road MITCHAM, Surrey 3072 
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Today’s all too familiar 
trend of increasing 
costs can only be halted 
by making production 
more economical. But 


how to do so raises problems 
too. Fortunately, when 


it comes to Malleable Iron Castings 


your interests are our particular concern. 


The Blackheart Malleable 
Iron Castings we produce 


enable you to bring 

costs right down to earth. 

Production technique is such that 
castings are usually ready for 
immediate jig machining. Our castings 
conform to the Highest British Specification 
accepted—B.S.S. 310. (1947) Grade 3. 


SHOTTON 


BROS LTD 


eK Mean 


g Tinos 


pow CF 
OLDBURY, NEAR BIRMINGHAM 


Telephone : BROadwell 1631-2 


ON THE RECORD 


Proof that TURQUOISE 


holds a needle point 


Here is conclusive proof of the non-crumbling 
point strength of Turquoise pencils. The 
secret of this remarkable durability is 100°, 

“ Electronic” graphite, which is refined in the 
Eagle attrition mill down to particles of 
1/2§000th”, so that millions more particles 


are compacted into every length of lead. 
’ graphite also ensures 


O1SEi0hine Te 


REDO; 


TOR 


OOPS Ty 


100", “ Electronic’ 
superb smoothness and the blacker, more 
opaque and uniform line so essential 

for perfect reproduction. 

Choose Turquoise pencils always. Each 
of the seventeen grades, from 9H to 

6B has its own unvarying formula 

to give you precisely the right 

degree of line every time. 

7d. each. 6/6d. a dozen. 


= 


EACH 


We sharpened a long fine 
point on a Turquoise 4H 
pencil, cut it through and 
used it to play agramophone 
record. The point held 
without crumbling and 
played the full record with 


surprising clarity. 


CHEMI+SE ALED' Super-bonded 


DRAWING PENCILS 


with 1007, ELECTRONIC Graphite 


EAGLE PENCIL CO,, ASHLEY ROAD, TOTTENHAM, N.17 
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for enduring resistance 


All products of aluminium and its 
alloys can be given longer life 
and protection against corrosion 
and abrasion by our renowned 
Hard Anodizing treatment. These 
finishes have been subjected to the 
most rigorous testing and have 
proved their worth. The many 
applications of this process include 
any sliding surface, such as pistons, 
valves, etc., fuel pipe unions, gear 
teeth, pump rotors and side plates 
and coarse screw threads. 

Our Technical Sales Manager is at 
your service to discuss your prob- 
lems. His telephone extension is 14. 


| ae 

















ALUMILITE HARD ANODISING 








ALUMILITE AND ap ALZAK LIMITED 


MERTON ABBEY LONDON - S-W-19 
Telegrams: Alumilited, Wimble, London 


PRIORY WORKS 
Telephone: Liberty 7641 





P41S 


Thay Sos Showed uo Thi 


Aidderence laetusecn Gur... ,.,. 







For quick service at the right 
price get in touch with:- 


GRIFFITHS, 
GILBART, 
LLOYD 


& CO. LTD. 


Empire Works 
Park Road 
Birmingham, 18 


Telephone : NORthern 6221 








NITRIDE 


STEEL 


21 British Compression Ignition Oil Engines at 
the 1954 Commercial Motor Show had Crank- 
shafts in Nitrided Nitralloy Steel. Verb. sap. 


NITRALLOY LTD., ATLAS WORKS, SHEFFIELD, 4 


Telephone : 26646 Sheffield. Telegrams : Nitralloy, Sheffield. 














AUTOMOBILE CHASSIS DESIGN 


2nd EDITION. By R. DEAN-AVERNS 


| This volume, published for AUTOMOBILE ENGINEER, provides 
| a comprehensive survey of all the fundamental aspects of 
automobile design apart from the prime mover. The second 
edition contains new chapters on the techniques of indepen- 
dent suspension and chassisiess construction, together with 
new material on methods of stress measurement, anti- 
corrosive treatment of metals, road spring design and 
streamlining. Much of the emphasis is on the problems of the 
heavy commercial vehicle, but in general the work is applic- 
abletocardesign. 30s. net. By post 30s. 8d. 


Obtainable from all booksellers or from 

















tiie DORSET HOUSE, STAMFORD &T., LONDON, 5.E.1 
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The reputation 
for reliability 
over a long 
period is the 
best measure of 
the true quality 
of GARRINGTONS 
Hand Tools. It 
is also the 
reason why they 
are confidently 
chosen by 
engineers and 
handymen 
everywhere. 


Obtainable 
from all 
recognised 
Tool and 
Motor Accessory 
Stockists. 


Write for lists. 


aah 


GARRINGTONS LIMITED === 


PRESSINGS 


«0'~ 


/ 
‘ ff 
\ / 
A F 


MAKINGS 
OF A FINE 
CAR 


\ 








all types and in all metals 


Jenks & Cattell pressings are to be found in many 
models by the leading manufacturers in the Motor 
Car Industry. 





DARLASTON STAFFS BROMSGROVE WOT 
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CLASSIFIED ADVERTISEMENTS 





BUSINESS AND PROPERTY 
I SOR sale, Cumberland coast—main road Petrol 
Filling Station with café attached, modern 
bungalow, general shop and 9 acres of land. 
Particulars from L. Lennox Martin Lad, 
Auctioneers, 12 Lonsdale Carlisle. 
Telephone Carlisle 26234 (4942 
CAPACITY AVAILABLE 
( ‘APACITY available for Internal and External 
Grindin 

ANOR Engineering Co, ALD. and ARB. 
Approved. 794 Mansfield Road, ee" 
4955 
BHICLE & Aircraft Installations Lid,, Design 
Engineers and Consultants, 20-24 Uxbridge 

Street, London, W.8. Park 2304 
PD £516N, Detail and ‘Tracing Services 
Specialists in Mechanical Engineering, includ- 
ing cagine Cre chassis design and "e554 


pur 
iar’ GHT Alle, Castings, Gravity, Sand, Pressure, 
4 Strict Metallurgical and Rad: 1 Control. 
Efficient production. Keen prices. Class 1 A.1.D., 
A.R.B. lough Metals Ltd., Oxford Avenue, 
Slough, Bucks, (Slough 23231) (4844 


EQUIPMENT FOR SALE 
».A.X%. 50 line modern private Automatic Tele 
phone Exchange, complete with instruments, 
batteries and charger; seen working Londen area 
Box 1538, c/o Aunomobile Engineer (4958 
MACHINERY FOR SALE 
({RANKSHAFI Grinders 


AN NORMAN No, 111 Crankshaft Grinder 
Capacity 84in., swing 24in., floor space 
6ft* 23 {t.; grinds from Zinch shafts to largest 
marine engines, very little used and offered at 
an attractive price 


Street 


QKELLY’S of Motherwell. Tel wong 
4944 
ie IN. High “og Forging Machine by National 
S.A 


mot Co., 

5 Jpset Forging Machine by Schiess 

e Detrice Germany 

34 IN. U "a Forging Machine by Ajax Manuf 
(4. S.A 


ITCHE L nm Shackleton & Co, Lid., Vulcan 

Works, Patricroft, Manchester, Tel, Eccles 

2241 [4941 
MISCELLANEOUS 


’ RAFT, Bitumen and Waxed Paper Wrappings 
for sale. Foy & Pine, 63, Tranquil Vale, 
Blackheath Village, 8.E.3, [4932 


SITUATIONS VACANT 
The engagement of persons answering these 
advertisements must be made through the local 
office of the Ministry of Labour and National 
Service, etc., tf the applicant is a man ed 
18-64 or a woman aged 18-59 inclusive, unless 
he or she or the employer is excepted from 
the provisions of The Notification of Vacancies 
Order, 1952 


Jo *PERIMENT AL Engineer required for 
4 product development work on hypoid rear 
axles, Duties are varied and interesting. Write 
to Salisbury Transmission Ltd., Birch Road, 
Witton, Birmingham, 6, giving age and main 
details of qusilileations’ and past experience 
(4956 
NTELLIGENT Junior Draughtsaman required 
for position with well-known firm of Diesel 
engine manufacturers Knowledge of engine 
design or application of engines an advantage but 
not essential, Excellent opportunities for advance- 
ment. Pension Scheme Solories above A.E.S.D. 
rates Apply Personnel Manager, FP. Perkins Lid., 
Eastfield Factory, Peterborough [4949 
RMSTRON SIDDELEY Motors urgently 
require Designers and Draughtsmen for work 
at Coventry on motor car body design. Previous 
experience an advantage but other draughtsmen 
interested in this work will be considered. A 
good salary is offered and will be in accordance 
with experience. Apply, giving full details, to 
Reference B3, Armstrong iddeley Motors, 
Coventry {4922 
N eminent firm of Mechanical Engineers with 
automobile industry connections and with 
factories in various parts of the country, require 
a Chief Engineer of outstanding and of proven 
ability, Applicants must have wide technical 
experience combined with the necessary tact, 
personality and ability to achieve results. The 
post is nsionable and offers plenty of scope 
to the ht man. It commands a liberal salary 
with excellent prospects 
REELIES will be treated in the strictest con- 
fidence and must give age, full details of 
rience, positions held and an indication of 
ary currently or last earned to Box 1346, c/o 


Automobile F a [4939 
UTOMOBIL osignete and Senior 
| ae amt required for positions offering 


interesting work in the Coventry area, with pros- 
pects of advancement. Accepted applicants are 
offered good conditions, with salary in accordance 
with qualifications and experience, and will be 
eligible for a generous pensions scheme (non- 
contributory), Applications, giving full —— 
should be addressed to Box 1345, c/o Automobile 
Engineer [4940 


140 


SITUATIONS VACANT 
ENGINEER required by a large West Midland 
4 Engineering Company to take charge of the 
introduction and dovelopan ent of Unit Head type 


machine tools Applicants should be fully con- 
versant with modern machine tool design and 
previous experience of single- and multi-station 
and transfer machines would be a particular 
advantage 


rhe position offers considerable sonpe 
and opportunity and a substantial salary will 
paid Applicants are requested to write, stating 
age and giving full details of education, training, 
experience and positions held, with dates, to 
Managing Director, Box 1344, c/o Automobile 
Engine [4943 
PPL ic ATIONS are invited for the post of 
General Manager of an old-established firm 





of motor car manufacturers. Previous executive 
experience in the motor industry is essential and 
a knowledge of the problems involved in the 
production of high ag! motor cars would be 
an added qualification ow ge stating full details 
of career to date, age and salary requirements. 
All replies will be treated in the strictest con- 
fidence Box 1342, c/o Aut bile Eng 


4951 

| OLLS-ROYCE LTD., Oil Engine Division, 
have vacancies in the Detail Drawing Office 

for experienced Draughtsmen, Write stating age, 
qualifications and experience to Labour Manage1 
(F), P.O. Box 31, Derby. [4946 
Tes . Bed Engineer ~ awe by Midland Motor 


Car Manufacturer for interesting engine 
development programme. Apply to 
FPWA.1, stating theoretical an ractical experi- 
ence. Box 1343, c/o Automobile Engineer. [4947 


SENIOR Draughtsman required for position 


with well-known firm of Diesel engine manu- 
facturer Knowledge of engine design or 
application of engines an advantage but not 
essential. Excellent oP ortunities for advancement. 
Pension Scheme Sslaries above A.E.S.D. rates 
Apply: Personnel york F. Perkins Lid., 
Eastheld Factory, Peterborough (4948 
R® SEARCH Engineer required to take control 

of a small but expanding research department 
concerned with automobile component manu- 
facture Substantial remuneration will be given 
to a man of wide experience in design and 
experimental techniques, who can not only 
initiate end carry through development projects 
but also maintain technical liaison with customers 
at the highest level. This position holds excellent 
prospects for a man pocgares to build up his 
responsibilities diplomatically, Applications should 
be addressed to A. E. Sherrey, Garland & Co., 
46 Waterloo Street, Birmingham, 2, marked for 
the attention of the Managing Director. [4938 











BALL CATCHES 


for the AUTOMOBILE 
INDUSTRY 
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recision par rts ‘ ‘ ae 
ea meta | particule Pe ee 
- rd are not roduc Se 
yer ° \Wchre ak 
6 psa the e 


machinists 


M.C.L. & REPETITION LTD. 
POOL LANE - LANGLEY - BIRMINGHAM 


Telephone: Broadwell 1115 (4 lines) and 1757. 








SITUATIONS VACANT 
Ss: SMITH & SONS Cogent) ~~ have 
vacancies in expanding ec epart 
ment at their Witney factory, for RN and 
Draughtsmen used to the design of mechanical 
and sheet metal for com- 
ponents. Attractive salaries with good Prospects 


and ee ~ = 
estate pply in "Ee f details, w 
Personnel Manager, S. Sons (England) 
Ltd., Minster Lovell, Oxford. [4945 
(eons LIMITED, a company owned jointly 
The Distillers Company Limited and The 
ous Co. of erica, who are commencin 
the manufacture of oil additives at Salt 
Hedon, . have a vacancy for an Engine Test 
House rvisor, Applicants should be over 
30 th P age with engineering experience 
and specialized knowledge of diesel and petrol 
engines; must have held a responsible position 
for at least two years; be used to training and 
supervising staff. Knowledge of testing engines 
is most desirable. Experience in the oil industry 
would be an advantage but is not essential. Salary 
according to age and experience. Applications 
to the Personnel Manager, British Industrial 
Solvents, Devonshire ouse, Mayfair Place, 
Piccadilly, London, W.1, [4950 
AUToMoT IVE’ Transport Engineer/Buyer, 
aged 25-40, required for purchasing organiza- 
tion b major ny (London) connected with 
the Oil industry. inimum qualifications, Higher 
National Certificate in Mechanical Hasinosrinn 
or B.Sc.(Eng.). Preference given to holder 
A M.1.Mech.E. Applicants must have served rod 
least 3 years’ apprenticeship with large motor 
vehicle organization, and subsequently acquired 
extensive experience on the operation and main- 
tenance of a mixed fleet of commercial vehicles 
Duties will cover procurement of passenger and 
goods vehicles, mobile plant, spare parts and 
apnen. Good salary according to experience. 
rite quoting Ref. 74/M to Box A.#.784, c/o 
191 Gresham House, E.C.2. [4952 
A LARGE Midland Engineering Organization 
has vacancies for men with a good technical 
background for “— inal work on special mech- 
anical problems. he work is interesting and 
there are excellent prospects for the right men. 
Apt — will be treated confidentially. Box 
1 At 4937 
[DESIGNER Draughtsman required by - 
mercial Vehicle Manufacturers, experienced 
automobile work and preferably H.N.C. but not 
essential, Small firm with excellent prospects for 
F me man Soa. Box 0818, c/o Automobile 
Engine {4929 
[) VELOPMENT Engineer required by 
Midland Motor Car Manufacturers who are 
undertaking varied and interestin ing programme of 
experimental and prototype wo Applications 
should be detailed and state salary expected, 
will be treated in the strictest confidence. Only 
those poosseting, the necessary technical and 
administrative ability to fill this important post 
should spply to Reference DE, Box 0854, c/o 
Automob: Engineer. [4931 
APPLICATIONS are invited for a Draughts- 
man to ~. engaged on Machine Shop and 
process lannin, 
FE IVE-DAY week and pension scheme facilities. 


Pe JEASE apply in writin: 
«aga Commer 











to the Secretarial 
‘ars Limited, Biscot 
[4934 

V ANDERVEL -L PRODUCTS LTD., bearing 
manufacturers for the automobile and aircraft 
industry, have vacancies for Chemists and 
Assistants in their laboratory and works. Good 
salaries offered in accordance with qualifications 
and suitability. Five-day week. Application for 
employment forms from The Personnel Manager 
at Cox Green Road, Maidenhead. [4957 
[DRAUGHTSMAN required for tooling (Jigs, 
Fixtures, etc.), small electro-mechanical pro- 
ducts. Age 20-30 years. Good rates and 
conditions, canteen facilities, Pension Scheme. 
Write giving vant experience and salary required, 
or Cc cial Manager, LG. 
arking Pi s "hed, Putney Vale, 8S.W.15. [4959 
D ESI NER Draughtsman required in Develop- 
ment Drawi for work relating to 
design of Automotive Plu s and associated equip 
ment. Ordinary Nati ional essential and Higher 
National Certificate preferred. Good rates and 
conditions, canteen facilities, Pension Scheme. 
Write, giving operant, | aw ue required, to 
Commercial Manager Sparking Plugs 
Ltd., Putney Vale, Swis [4960 


SITUATIONS ‘WANTED 


(TECHNICAL Sales Engineer at present abroad 
but returning, and will be available U.K. 
shortly, seeks responsible position either at home 
with travel abroad, or abroad, as Technical 
Representative, Sales ., Personal Assistant 
to Export er or ging Director, etc., 
where adaptability, capacity for hard work, 
enthusiasm, drive a initiative will bring 
adequate rewards and opportunity for advance- 
ment to her positions. Advertiser widely 
experienced, sales, service, diesel engines, earth- 
moving eae ~ gp contractors’ plant, etc., with 
good commercial and administrative experience, 
and is prepared to travel anywhere throughout 
the world at short notice. Age 27, British, single, 
University Graduate; present salary £1,500 gross, 
which represents £1,000 nett, free of tax a 

excludin, ane cost of living allowance. 





Kindly a roximately one fortnight for air- 
mail -. rite Box 1403, c/o Automobile 
Engineer. [4953 
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PRECISION axud Accuracy.. 


in the making of a watch anything less than the highest 
standard of workmanship is just not good enough. To the 
watchmaker precision and accuracy are commonplace; it is a 
matter of course. 

No less in the Kemson workshops, skill, craftsmanship and 
inherent pride in a good job make certain there are no finer 
products more consistently produced. 

Write to Kemson if your need is for Jigs, Tools, and Fixtures 
suitable for the motor and aircraft industries and manufactured 
to the finest limits of precision and accuracy. Kemson also 
specialise in the production of Drop Hammer Dies. 


Capacity is available for Jig boring. 


KEMSON ENGINEERING CO. LTD. 


ATLAS IRON WORKS, BLACKBURN, LANCS, . BLACKBURN 7186 





Write for DATA SHEETS to Dept. A.1 


A mn d e r t ap rm ANDERTON SPRINGS LTO «+ BINGLEY 


Phone Bingley 2226 & 2351 
Grams *Circlips Bingley 


( Stock hanged Cl RCLI | 


Pod “ 
35 fiom Ye Co /0 





WIRE 
COTTON BAGS / | THREAD INSERTS 


AUTOM OBILE | FOR SPARE PARTS Etc. 
SERVICE ENGINEERS ee a eee aoe 





Telephone: HOP 1784. LONDON, 5.8.1 
FORD MOTOR COMPANY LTD. 


. . 
of DAGENHAM, ESSEX 

( FFER excellent opportunities in expanding 

Service Department. Engineers with good 

all-round automobile experience are required 

as technical assistants and claims correspon 





. Representation in Eire 
dents O.N.C. &@ minimum qualification costatadeatetestee . 


Higher preferred. Pensionable posts. Salary Dublin Firm, with extensive connections in 
& i 


in accordance with experience and qualifica | || the car, motor-cycle, cycle, radio and electrical || 
|trades throughout Eire, is open to handle || | FO R N EW D ESIG NS 


tions. Reply to Salaried Personnel Department 


quoting reference RSP | | further lines in any of the above. Resources 1} A N D S A LVA G if 


available include large workshops, stores and || 
| Offices, travellers covering the whole territory 1 | 

Hire purchase facilities, ample finance l] | CROSS MFG. co. (1938) LTD. 
Replies 4.1 | 

| Replies in strict confidence to BOX 1004 | COMBE DOWN a BATH 


| Tel.; COMBE DOWN 2355/6 
| 




















SHEET METAL MACHINERY - MACHINE TOOLS ‘ WOODWORKING MACHINERY 
ALL TYPES~ NEW & USED ASK for LISTS. 359-361, eustow” ao Lenson 
Phones: EUSeon 4601° 8 377% 
and Lansdowne House 
WS, Gdwords ltd === 
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Photo by Courtesy a 
Kirkstall Forge ‘A 
of ther “Bar 
Automatics.” 


at KIRKSTALL FORGE 


The use of SULFLOID ensures :— 
%& Extreme Film Strength y Maximum Tool Life 
¥% Improved Tool Bite ¥ Superior Surface Finish 


*% No Swarf—Welding % Minimum Cycle Time 4 Fewer Operations 


CHEMICAL CO. 


LTD. 
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Design for Distinction... 


Modern car styling with its tendency towards severe lines, demands 

some prominent relief, decorative but harmonising with the general design. 
The ideal solution is a one-piece die cast grille of balanced 

proportions combining beauty of line, strength and fine finish. 

For maximum strength and flawless finish the die casting should be in MAZAK. 


Available in palletised form to ensure safety and ease in handling 
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its the follow-through’ 


that matters 


Every cricketer will tell you that 
that ensures a good delivery .. . 


feel that dispatching our castings 


it is the ‘follow through’ 
and so it is with us. We 


is only half the job—we have 


built up a reputation that has won us many friends, and we 


hope, will win us many more. 


Expert technicians follow up the delivery of your 
castings. They are at your disposal to give advice 
on any problems you may have regarding machining, 
location points, modifications and other queries 
peculiar to your own special requirements , . . in 


short—we carry our bat right through the innings, 


Birmal supply aluminium and magnesium castings 


Another feature of the Birmal Service is 
our Research and Development organisation. 
You can obtain technical help in the 
development of cast components and unbiassed 
assistance in the selection of the right alloy 


and casting process, 


in the sand, gravity die and pressure die process, and zinc 


pressure die castings. 


You get more than a casting from <€ ai) AL= 


BIRMINGHAM ALUMINIUM CASTING (1903) COMPANY LIMITED 
BIRMID WORKS SMETHWICK 40 STAFFORDSHIRE 





